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IMPORTANT NOTICE 


Texas Instruments (Tl) reserves the right to make changes to its products or to 
discontinue any semiconductor product or service without notice, and advises its 
customers to obtain the latest version of relevant information to verify, before placing 
orders, that the information being relied on is current. 

Tl warrants performance of its semiconductor products and related software to the 
specifications applicable at the time of sale In accordance with Tl’s standard warranty. 
Testing and other quality control techniques are utilized to the extent Tl deems necessary 
to support this warranty. Specific testing of all parameters of each device is not 
necessarily performed, except those mandated by government requirements. 

Certain applications using semiconductor products may involve potential risks of death, 
personal injury, or severe property or environmental damage (“Critical Applications”). 

Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, 
AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT 
APPLICATIONS, DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS. 

Inclusion of Tl products in such applications Is understood to be fully at the risk of the 
customer. Use of Tl products in such applications requires the written approval of an 
appropriate Tl officer. Questions concerning potential risk applications should be 
directed to Tl through a local SC sales office. 

In order to minimize risks associated with the customer’s applications, adequate design 
and operating safeguards should be provided by the customer to minimize inherent or 
procedural hazards. 

Tl assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does Tl 
warrant or represent that any license, either express or implied, is granted under any 
patent right, copyright, mask work right, or other Intellectual property right of Tl covering 
or relating to any combination, machine, or process in which such semiconductor 
products or services might be or are used. 


Copyright © 1994, Texas Instruments Incorporated 



INTRODUCTION 


As the operating frequencies of microprocessors increase, the period of time allotted for memory 
access, arithmetic computation, or similar operations decreases. With this in mind, a new series 
of advanced bus-interface products, developed with the Texas Instruments submicron Advanced 
BiCMOS (ABT) process technology, assumes a prominent rcle as the key high-performance logic 
needed in today’s workstation, personal and portable computers, and telecom systems. The goal 
of this family of products is to provide to system designers a bus-interface solution combining 
high-drive capability, lower power consumption, signal Integrity, and propagation delays fast 
enough to appear transparent with respect to overall system performance. Fine-pitch package 
options simplify layout, reduce required board space, and decrease overall system costs. Novel 
circuit-design techniques add value over competitive solutions. 

This edition of Texas Instruments 1994 ABT Advanced BiCMOS Technology Data Book includes 
the broadest line of advanced bus products in the industry. As new bus architectures and logic 
standards are being developed, Texas Instruments continues to lead the industry in producing 
advanced logic to support these emerging technologies. Included in this book are the first 
production bus-interface devices conformant to the enhanced transceiver logic (ETL) and 
Gunning transceiver logic (GTL) standards. Data sheets have also been added to other sections 
to reflect new products under development. The ABT and LVT boundary-scan (JTAG) data 
sheets have been moved to the 1994 Boundary-Scan Logic IEEE Std 1149.1 (JTAG) Data Book. 
All of the devices contained in this data book incorporate the Texas Instruments 
high-performance EPIC-IIB^^^ submicron ABT process. 

The products described in this data book have been designed specifically to help system 
engineers meet the varied and stringent requirements of their end equipments. Products range 
from the simple and popular octal buffer/transceiver to the extremely complex 36-bit universal 
bus transceiver (UBT^^j. For midscale integration, a whole series of 16-bit Widebus"^^ products 
exist. Because board costs also affect system costs, it Is desirable for chips to be housed in a 
variety of packaging options to save space. Each of the products in the data book are offered in 
a number of different surface-mount and fine-pitch package options such as the shrink 
small-outline package (SSOP) and the thin shrink small-outline package (TSSOP). Circuit design 
techniques built into the silicon such as mixed mode, power on demand, and bus hold offer 
enhanced parametrics and save having to discretely implement these enhancements. 

Most of the products in the data book are available In production quantities. Please contact your 
local authorized distributor or Texas Instruments representative for details on any of these 
devices. Some of the devices in this data book are not yet available in production quantities; 
information on these devices is included as Product Preview. Texas Instruments is also 
evaluating many other devices for market introduction. Please contact the Advanced System 
Logic hotline at (214) 997-6202 to learn more about plans for these devices. 

Finally, in addition to specific information on the products, the data book contains other useful 
sections including mechanical data, application notes, and characterization information. 

We hope you agree that Texas Instruments has the most complete line of high-performance 
bus-interface logic in the industry. We hope that these products will meet your system and design 
needs. 


EPIC, EPIC-IIB, EPIC-III, OEC, SCOPE, UBE, UBT, Widebus, Widebus+, and Shrink Widebus are trademarks of 
Texas Instruments Incorporated. 



PRODUCT STAGE STATEMENTS 


Product stage statements are used on Texas Instrunnents data sheets to indicate the 
development stage(s) of the product(s) specified In the data sheets. 

If all products specified in a data sheet are at the same development stage, the appropriate 
statement from the following list is placed In the lower left corner of the first page of the data sheet. 

PRODUCTION DATA Information Is current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase 
of development. Characteristic data and other specifications are subject to change without 
notice. 

PRODUCT PREVIEW Information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are desigp goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 

If not all products specified in a data sheet are at the PRODUCTION DATA stage, then the first 
statement below Is placed in the lower left corner of the first page of the data sheet. Subsequent 
pages of the data sheet containing PRODUCT PREVIEW information or ADVANCE 
INFORMATION are then marked in the lower left-hand corner with the appropriate statement 
given below: 

UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA information 
current as of publication date. Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not necessarily include testing 
of all parameters. 

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase 
of development. Characteristic data and other specifications are subject to change without 
notice. 

PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


INTRODUCTION 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC 
Council of the Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical 
Commission (lEC) for international use. 

operating conditions and characteristics (in sequence by ietter symbols) 

Cj Input capacitance 

The Internal capacitance at an input of the device 
Cq Output capacitance 

The internal capacitance at an output of the device 
Cpd Power dissipation capacitance 

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages): 
Pd = Cpd f + *CC Vcc- 

^max Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that 
should cause changes of output logic level in accordance with the specification. 

Iqc Supply current 

The current into* the Vcc supply terminal of an integrated circuit 
Alec Supply current change 

The increase in supply current for each input that is at one of the specified TTL voltage levels rather than 
0 V or Vcc- 

^CEX Output high leakage current 

The maximum leakage current into the collector of the pulldown output transistor when the output is high 
and the output forcing condition Vq = 5.5 V. 

h(hold) Input hold current 

Input current that holds the input at the previous state when the driving device goes to a high-impedance 
state. 

I|H High-level input current 

The current into* an input when a high-level voltage is applied to that input. 

I|L_ Low-level Input current 

The current into* an input when a low-level voltage Is applied to that input. 

loff Input/output power-off leakage current 

The maximum leakage current Into/out of the Input/output transistors when forcing the input/output to 
4.5 V and Vcc = 0 V 

Iqh High-level output current 

The current into* an output with input conditions applied that, according to the product specification, will 
establish a high level at the output. 

Iql Low-level output current 

The current into* an output with input conditions applied that, according to the product specification, will 
establish a low level at the output. 

*Current out of a terminal is given as a negative value. 

^ Texas 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


■ozpu/PD Off-State (high-impedance-state) output current (of a 3-state output) 

The current flowing into* an output having 3-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output. 

ta Access time 

The time interval between the application of a specified input pulse and the availability of valid signals 
at an output 

Xq Clock cycle time 

Clock cycle time is 1 /fmax- 

tdis Disable time (of a 3-state or open-collector output) 

The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from either of the defined active levels (high or low) to a high-impedance (off) 
state. 

NOTE: For 3-state outputs, tdis = tpHZ ^PLZ- Open-collector outputs will change only if they are low 
at the time of disabling, so t^is = tpLH- 

ten Enable time (of a 3-state or open-collector output) 

The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from a high-impedance (off) state to either of the defined active levels (high or 
low). 

NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state 
outputs, ten=tpZH oi'tpzL- Open-collector outputs will change only if they are responding to data 
that would cause the output to go low, so ten = tpHi- 

th Hold time 

The time interval during which a signal is retained at a specified input terminal after an active transition 
occurs at another specified input terminal. 

NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the 
system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is to be expected. 

2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active transition) for which correct operation 
of the digital circuit is to be expected. 

tpd Propagation delay time 

The time between the specified reference points on the input and output voltage waveforms with the 
output changing from one defined level (high or low) to the other defined level (tp^ = tpHL or tpLn) 

tpHL Propagation delay time, high-to-low level output 

The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined high level to the defined low level 

tpHz Disable time (of a 3-state output) from high level 

The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined high level to the high-impedance (off) state 

tpLH Propagation delay time, low-to-high level output 

The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined low level to the defined high level 


*Current out of a terminal is given as a negative value. 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


tpLZ Disable time (of a 3-state output) from low level 

The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined low level to the high-impedance (off) state 

tpzH Enable time (of a 3-state output) to high level 

The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from the high-impedance (off) state to the defined high level 

tpZL Enable time (of a 3-state output) to low level 

The time Interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from the high-impedance (off) state to the defined low level 

tsu Setup time 

The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal. 

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by 
the system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value, in which case the minimum limit defines the 
longest interval (between the active transition and the application of the other signal) for which 
correct operation of the digital circuit Is guaranteed. 

tw Pulse duration (width) 

The time interval between specified reference points on the leading and trailing edges of the pulse 
waveform 

V|H High-level input voltage 

An input voltage within the more positive (less negative) of the two ranges of values used to represent 
the binary variables. 

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which 
operation of the logic element within specification limits is to be expected. 

V|L Low-level Input voltage 

An input voltage within the less positive (more negative) of the two ranges of values used to represent 
the binary variables. 

NOTE: A maximum is specified that is the most-positive value of low-level Input voltage for which 
operation of the logic element within specification limits is to be expected. 

Vqh High-level output voltage 

The voltage at an output terminal with Input conditions applied that, according to product specification, 
will establish a high level at the output. 

Vql Low-level output voltage 

The voltage at an output terminal with Input conditions applied that, according to product specification, 
will establish a low level at the output. 

V 1 T 4 . Positive-going Input threshold level 

The voltage level at a transition-operated Input that causes operation of the logic element according to 
specification as the input voltage rises from a level below the negative-going threshold voltage, V|j_. 

V|T- Negative-going Input threshold level 

The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage falls from a level above the positive-going threshold voltage, V|j+. 
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EXPLANATION OF FUNCTION TABLES 


The following symbols are used in function tables on Tl data sheets: 


H 

L 

T 

X 

Z 

a ... h 

Qo 

Qo 

Qn 

_rL 

“T_r 

Toggle 


high level (steady state) 
low level (steady state) 
transition from low to high level 
transition from high to low level 

value/level or resulting value/level is routed to indicated destination 

value/level is re-entered 

irrelevant (any Input, including transitions) 

off (high-impedance) state of a 3-state output 

the level of steady-state inputs A through H respectively 

level of Q before the indicated steady-state input conditions were established 

complement of Qq or level of Q before the indicated steady-state input 

conditions were established 

level of Q before the most recent active transition indicated by i or T 
one high-level pulse 
one low-level pulse 

each output changes to the complement of its previous level on each active 
transition indicated by i or T 


If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid 
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output 
persists so long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with T and/or i, this means the output is valid whenever 
the input configuration is achieved but the transition's) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, Qq, or Qq), it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse, -n_ or"U“, the pulse follows 
the indicated input transition and persists for an interval dependent on the circuit.) 
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EXPLANATION OF FUNCTION TABLES 


Among the most complex function tables are those of the shift registers. These embody most of the symbols used 
in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal shift register, e.g., 
typeSN74194. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLEAR 

MODE 

CLOCK 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

S1 

SO 

LEFT 

RIGHT 

A 

B 

c 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

L 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

O 

o 

o 

Qdo 

H 

H 

H 

T 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

H 

L 

H 

T 

X 

H 

H 

H 

H 

H 

H 

Qad 

Qbd 

QCn 

H 

L 

H 

T 

X 

L 

L 

L 

L 

L 

L 

c 

< 

O 

Qbh 

D 

O 

H 

H 

L 

T 

H 

X 

X 

X 

X 

X 

QBd 

QCn 

QOn 

H 

H 

H 

L 

T 

L 

X 

X 

X 

X 

X 

QBn 

QCn 

QOn 

L 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

O 

O 

O 

o 

Q 

o 


The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 

The second line shows that as long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low 
was established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second 
line implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both 
high then, without regard to the serial input, the data entered at A will be at output Q^, data entered at B will be at 
Qb, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at Qa is now at Qb, the previous levels of Qb and 
Qc are now at Qc and Qq, respectively, and the data previously at Qq is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at 
inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial 
input and the shifting of previously entered data one bit; data previously at Qb is now at Qa, the previous levels of 
Qc and Qq are now at Qb and Qq, respectively, and the data previously at Qa is no longer in the register. This entry 
of serial data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the 
levels at inputs A through D have no effect. 

The last line shows that as long as both inputs are low, no other input has any effect and, as in the second line, the 
outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 

The function table functional tests do not reflect all possible combinations or sequential modes. 
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS 


It is normal Tl practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw its logic symbol 
based on the assumption of true data (D) inputs. Output^that produce data in phase with the data inputs are called 
Q and those producing complementary data are calle^Q. An input that causes a Q output to go high or a Q output 
to go low is called preset (PRE). An input that causes a Q output to go high or a Q output to go low is called clear (CLR). 
Bars are used over these pin names (PRE and CLR) if they are active low. 

The devices on several data sheets are second-source designs, and the pin name conventions used by the original 
manufacturers have been retained. That makes it necessary to designate the inputs and outputs of the inverting 
circuits D and Q. 

In some applications, it may be advantageous to redesignate the data input from D to D or vice versa. In that case, 
all the other inputs and outputs should be renamed as shown below. Also shown are corresponding changes in the 
graphical symbols. Arbitrary pin numbers are shown. 


PRE 

1 

N 

s 


6 


CLR 

1 

K 




2 



o 

2 



N 

5 

C 

D 


C1 

1D 




C 


Cl 

1D 



3 



6 


3 

IN 


6 

4 


N_ 

o 





CLR 

hs 

R 




PRE 


IN 

S 















LATCH 







LATCH 



PRE 

1 

IN 

S 


5 



1 

K 

R 


5 




o 



N 

CLK 

n 

2 


> Cl 

1D 




CLK 

n 

2 


> Cl 

1D 



3 



6 


3 

IN 


6 

u 



N 

Q 

u 




CLR 

4 

IN 

D 



PRE 

4 

IN 

S 





K 









FLIP-FLOP FLIP-FLOP 


The figures show that w he n Q an d Q exchange names, the preset and clear pins also exchange names. The polarity 
indicators (i:^) on PRE and_CLR remain, as these inputs are still active low, but the presence or absence of the polarity 
indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with the data input (D or D); their active levels 
change together. 
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THERMAL INFORMATION 


In digital system design, consideration must be given to thermal management of components. The small size of the 
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for 
various rates of air flow. Figures 2, 3, 4, and 5 are derating curves for the DB package. 

The thermal resistances in Figure 1 can be used to approximate typical and maximum virtual junction temperatures 
for the ABT family. In general, the junction temperature for any device can be calculated using using the following 
equation. 

Tj = RejA X Rj + Ta 
where: 

Tj = virtual junction temperature 

Rgja = thermal resistance, junction to free air 

Pj = total power dissipation of the device (see Section 13, package thermal considerations) 

Ta = free-air temperature 

JUNCTION-TO-AMBrENT THERMAL RESISTANCE 
vs 



Air Velocity-Ft/Min 


Figure 1 
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THERMAL INFORMATION 
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FUNCTIONAL INDEX 


The following tables outline the logic functions Texas Instruments offers in a variety of technologies. The tables are 
organized by function type and list all available or planned options of that function. The technology columns identify 
the appropriate family and a particular data book where more Information can be found. The applicable literature 
number, composed of either seven or eight alphanumeric characters, can be found at the lower right-hand corner on 
the back cover of each publication. 

List of additional Advanced System Logic data books: 

AC and ACT Devices Advanced CMOS Logic Data Book SCAD001C 

Advanced Logic Devices Advanced Logic and Bus-Interface Data Book SCYD001 

ALS and AS Devicest ALS/AS Logic Data Book SDAD001B 

ATM and SONET Devicest ATM and SONET Product Information SDNS023 

BCT Devices BCT BiCMOS Bus-Interface Logic Data Book SCBD001B 

CDC Devices Clock-Distribution Circuits Data Book SCAD004 

F Devices F Logic (SN54/74F) Data Book SDFD001B 

FIFO Devices High-Performance FIFO Memories Data Book SCAD003B 

HC and HCT Devices High-Speed CMOS Logic Data Book SCLD001C 

LV, LVC, LVT, LVTZ, 

ALVC, CBT, and GTL Devices Low-Voltage Logic Data Book SCBD003A 

JTAG Devices Boundary-Scan Logic Data Book SCTD002 

SPICE I/O Models Advanced Bus Interface SPICE I/O Models SCBD004 

Std TTL, LS, and S Devices TTL Logic Data Book SDLD001A 

t Updated data book planned for this technology. 

Contents 

Page 

GATES ..1-15 

PositIve-NAND Gates.1-15 

Positive-AND Gates .. 1-15 

Positive-OR/NOR Gates.1-16 

OR/NOR Gates. 1-16 

INVERTING/NONINVERTING BUFFERS .1-16 

Hex Inverters/Noninverters.1-16 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS ....1-17 

Buffers/Drivers .1-17 

Universal Bus Transceivers (UBP’^)/Universal Bus Exchangers (UBE'^'^) .. 1-18 

Bus Transceivers .1-19 

MOS Memory Drivers/Transceivers .1-22 
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FUNCTIONAL INDEX 


Page 

1-23 

1-23 

1-24 

1-24 

1-25 


REGISTERS.1-26 

Shift Registers. 1-26 

Register Fiies.1-26 

COUNTERS .1-27 

Synchronous Counters - Positive Edge Triggered.1-27 

Asynchronous Counters (Rippie Ciock) - Negative Edge Triggered.1-27 

8-Bit Binary Counters With Registers .1-27 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS .1-28 

Encoders/Data Seiectors/Muitipiexers.1-28 

Decoders/Demuitipiexers. 1-28 

COMPARATORS AND PARITY GENERATORS/CHECKERS.1-29 

Comparators .1-29 

Address Comparators .1-29 

Parity Generators/Checkers.1-29 

BUS SWITCHES AND 5-V/3-VVOLTAGE TRANSLATORS .1-30 

Crossbar Technoiogy (CBT) . 1-30 

ARITHMETIC CIRCUITS .1-30 

Paraiiei Binary Adders.1-30 

Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators .1-30 

FIFO MEMORIES.1-31 

First-in, First-Out Memories (FIFOs). 1-31 

CLOCK-DISTRIBUTION CIRCUITS.1-33 

Clock-Distribution Circuits (CDC).1-33 

ECL TRANSLATORS.1-33 

ECL-to-TTL or TTL-to-ECL Translators .1-33 


Contents (Continued) 

TESTABILITY BUS-INTERFACE CIRCUITS. 

IEEE 1149.1 (JTAG) Boundary-Scan Logic ... 

FLIP-FLOPS AND LATCHES . 

Flip-Flops. 
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FUNCTIONAL INDEX 


GATES 


Positive-NAND Gates 



Positive-AND Gates 



✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


GATES 


Positive-OR/NOR Gates 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 


HC 

HCT 

AC 

ACT 

BCT 

ABT 

LV 

LVC 

Quad 2 Input 


'32 

✓ 

✓ 

✓ 

✓ 

✓ 





✓ 

+ 


'1032 


✓ 











'11032 






✓ 

✓ 






'7032 




✓ 








Hex 2 Input 


'832 

✓ 

✓ 










Dual 5 Input 


'260 



✓ 









Triples Input 


'27 

✓ 

✓ 


✓ 








Quad 2 Input 


'02 

✓ 

✓ 

✓ 

✓ 

✓ 





✓ 

+ 

oc 

'33 

✓ 












'7002 




✓ 









CM 

O 

O 







✓ 





Hex 2 Input 


'805 

✓ 

✓ 











OR/NOR Gates 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

BCT 

ABT 

LV 

LVC 

Quad 2-Input Exclusive-OR Gates 
With Totem-Pole Outputs 


'86 

✓ 

✓ 

✓ 

✓ 






+ 


'11086 






✓ 





Quad 2-Input Exclusive-NOR Gates 

OD 

'266 




✓ 








INVERTING/NONiNVERTING BUFFERS 


Hex Inverters/Noninverters 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LV 

LVC 

Hex Inverters 


'04 

✓ 

✓ 

✓ 

✓ 

✓ 





✓ 

+ 


'U04 




✓ 






✓ 

+ 


'11004 






✓ 

✓ 





OC 

'05 

✓ 



✓ 









'14 




✓ 






✓ 

+ 


'1004 

✓ 

✓ 











'1005 

✓ 











Hex 

Noninverters 

oc 

'35 

✓ 












'1034 

✓ 

✓ 










oc 

'1035 

✓ 












✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFERS/DRIVERS AND BUS TRANSCEIVERS 


Buffers/Drivers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LVT 

LV 

LVC 

ALVC 

Quad Buffers/Drivers 

3S 

'125 



✓ 

✓ 

✓ 



✓ 

✓ 

✓ 


+ 


'126 



✓ 

✓ 





✓ 





Noninverting 

Hex Buffers/Drivers 

3S 

'365 




✓ 










'367 




✓ 










Inverting 

Hex Buffers/Drivers 

3S 

'368 




✓ 










Noninverting 

Octal Buffers/Drivers 

3S 

'241 

✓ 

✓ 

✓ 

✓ 




✓ 

✓ 

+ 




'244 

✓ 

✓ 

✓ 

✓ 

✓ 



✓ 

✓ 

✓ 

✓ 

✓ 


'11244 






✓ 

✓ 







'1244 

✓ 













'25244 








✓ 






'541 

✓ 


✓ 

✓ 

✓ 



✓ 

✓ 





OC 

'757 


✓ 












'760 

✓ 

✓ 






✓ 


+ 




Inverting 

Octal Buffers/Drivers 

3S 

'240 

✓ 

✓ 

✓ 

✓ 

✓ 



✓ 

✓ 

✓ 

✓ 

+ 


'11240 






✓ 

✓ 







'540 

✓ 



✓ 

✓ 



✓ 

✓ 



+ 


OC 

'756 


✓ 






✓ 






Inverting and 
Noninverting 

Octal Buffers/Drivers 

3S 

'230 


✓ 












Octal Buffers/Drivers 
With Input Pullup 
Resistors 


'746 

✓ 













Noninverting 

10-Bit Buffers/Drivers 

3S 

'827 







— 


✓ 



✓ 


'29827 

✓ 







✓ 






Inverting 

10-Bit Buffers/Drivers 

3S 

'828 












+ 


'29828 

✓ 







✓ 






Noninverting 

16-Bit Buffers/Drivers 

3S 

'16241 







✓ 


✓ 



+ 


'16244 






✓ 

✓ 


✓ 

✓ 


+ 

✓ 

'16541 







✓ 


✓ 



+ 

+ 

Inverting 

16-Bit Buffers/Drivers 

3S 

'16240 







✓ 


✓ 





'16540 







✓ 


✓ 



+ 


Noninverting 

18-Bit Buffers/Drivers 

3S 

'16825 









✓ 




+ 

'16835 










+ 




Noninverting 

20-Bit Buffers/Drivers 

3S 

'16827 







✓ 


✓ 





Inverting 

20-Bit Buffers/Drivers 

3S 

'16828 













+ 


✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFERS/DRIVERS AND BUS TRANSCEIVERS 


Universal Bus Transceivers (UBT^*^)/Universal Bus Exchangers (UBE^**) 


DESCRIPTION 

--- 

OUTPUT 

TYPE 

TECHNOLOGY | 

ABT 

BCT 

LVT 

LV 

LVC 

ALVC 

GTL 

Noninverting 9-Bit 4-Port 

3S 

'16409 






4 . 


Noninverting 17-Bit UBT'^” 

With Buffered Clock Outputs and Output 

Edge Control (OEC™) 

OD 

'16616 







✓ 

Noninverting 18-Bit UBT‘^“ 

3S 

'16500 

✓ 


✓ 



+ 


'16501 

✓ 


✓ 



+ 


'16600 

✓ 


+ 



+ 


'16601 

✓ 


+ 



+ 


Noninverting 18-Bit UBT^“ 

With Output Edge Control (OEC^“) 

OD 

'16612 







✓ 

Noninverting 36-Bit UBT™ 

3S 

'32501 

✓ 







Noninverting 16-Bit Tri-Port UBE™ 

3S 

'32316 

✓ 







Noninverting 18-Bit Tri-Port UBE™ 

3S 

'32318 

✓ 







18-Bit UBT"“ 

With Series Resistors on B Port 

3S 

'162500 

✓ 







'162501 

✓ 







'162601 

✓ 





+ 


Noninverting 18-Bit UBT™ 

With Parity Generators /Checkers 

3S 

'16901 






+ 


SCOPE^M 18-Bit UBT^M 

3S 

'18502 

✓ 


+ 





SCOPE^M 20-Bit UBT™ 

3S 

'18504 

✓ 


+ 






✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFERS/DRIVERS AND BUS TRANSCEIVERS 


Bus Transceivers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LVT 

LV 

LVC 

ALVC 

FB 

Noninverting 

Quad Transceivers 

3S 

'243 

✓ 


✓ 












Inverting 

Quad Transceivers 

3S 

'242 



✓ 












Noninverting 

Octal Transceivers 

3S 

'245 

✓ 

✓ 

✓ 

✓ 

✓ 



✓ 

✓ 

✓ 

✓ 

✓ 



'1245 

✓ 














'11245 






✓ 

✓ 








'25245 








✓ 

✓ 






'645 

✓ 

✓ 


✓ 

✓ 










'1645 

✓ 














OC 

'621 

✓ 














'641 

✓ 

✓ 













OC/3S 

'639 

✓ 

✓ 








+ 





Inverting 

Octal Transceivers 

3S 

'620 

✓ 








✓ 






'623 

✓ 

✓ 

✓ 

✓ 

✓ 



✓ 

✓ 






'640 

✓ 

✓ 


✓ 




✓ 

✓ 






'1640 

✓ 














OC 

'642 

✓ 














OC/3S 

'638 

✓ 














Noninverting 

9-Bit Transceivers 

3S 

'863 









✓ 



✓ 



'29863 

✓ 







✓ 







Noninverting 

10-Bit Transceivers 

3S 

'861 



i .. 









+ 



Noninverting 

16-Bit Transceivers 

3S 

'16245 






✓ 

✓ 


✓ 

✓ 


+ 

✓ 


'16623 







✓ 


✓ 






Noninverting 16-Bit 
Transceivers, 
3.3-V-to-5-V Level 
Shifter 

3S 

'164245 












I 

+ 


inverting 

16-Bit Transceivers 

3S 

'16640 






✓ 

✓ 

! 

✓ 






'16620 






✓ 

✓ 








Noninverting 

18-Bit Transceivers 

3S 

'16863 









✓ 


, 




Inverting 

18-Bit Transceivers 

3S 

'16864 







✓ 




1 




Noninverting 

20-Bit Transceivers 

3S 

'16861 







✓ 









✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFERS/DRIVERS AND BUS TRANSCEIVERS 


Bus Transceivers (Continued) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LVT 

LV 

LVC 

ALVC 

FB 

Noninverting 

Octal Registered 
Transceivers 

3S 

'543 



✓ 





✓ 

✓ 

✓ 


+ 



'11543 







✓ 








'646 

✓ 

✓ 


✓ 

✓ 



✓ 

✓ 

✓ 


+ 



'652 

✓ 

✓ 


✓ 

✓ 



✓ 

✓ 

✓ 


+ 



'11652 






✓ 

✓ 








'2952 








✓ 

✓ 

✓ 


+ 



OC/3S 

'653 

✓ 














'654 

✓ 














Inverting 

Octal Registered 
Transceivers 

3S 

'11544 







✓ 








'648 

✓ 

✓ 













'651 

✓ 

✓ 






✓ 

✓ 






'2953 








✓ 







Noninverting 

16-Bit Registered 
Transceivers 

3S 

'16470 







✓ 


✓ 






'16543 







✓ 


✓ 

✓ 



+ 


'16646 







✓ 


✓ 

✓ 


+ 



'16652 







✓ 


✓ 



+ 

+ 


'16952 









✓ 

✓ 


■4" 

+ 


Inverting 

16-Bit Registered 
Transceivers 

3S 

'16544 







✓ 








'16648 







✓ 








'16651 







✓ 








Noninverting 

18-Bit Registered 
Transceivers 

3S 

'16474 







✓ 








'16500 









✓ 

✓ 



■f 


'16501 









✓ 

✓ 



+ 


'16600 









✓ 




+ 


'16601 









✓ 

+ 





Noninverting 

36-Bit Transceivers 

3S 

'32245 









✓ 






Noninverting 

36-Bit Registered 
Transceivers 

3S 

'32501 









✓ 






'32543 









✓ 






8-/9-Bit Bus 
Transceivers 

With Parity 
Checkers/ 
Generators 

3S 

'657 



✓ 






+ 






'11657 







✓ 








'833 









+ 






'853 









+ 






3S/OC 

'29833 

✓ 







✓ 







'29834 








✓ 







'29853 








✓ 







'29854 

✓ 







✓ 



_ 





✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFERS/DRIVERS AND BUS TRANSCEIVERS 


Bus Transceivers (Continued) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LVT 

LV 

LVC 

ALVC 

FB 

Dual 8-/9-Bit 

Bus Transceivers 
With Parity 
Checkers/ 
Generators 

3S 

'16833 









✓ 






'16657 







✓ 


✓ 






'16853 









✓ 






Noninverting 16-Bit 
Tri-Port 

Registered Bus 
Exchangers 

3S 

'32316 









✓ 






Noninverting 18-Bit 
Tri-Port 

Registered Bus 
Exchangers 

3S 

'32318 















7-Bit TTL/BTL 
Transceivers 

OC 

'2041 














✓ 

8-Bit TTL/BTL 
Transceivers 

OC 

'2040 














✓ 

8-Bit TTUBTL 

Registered 

Transceivers 

OC 

'2033 








1 

1 






✓ 

9-Bit TTL/BTL 

Competition 

Transceivers 

OC 

'2032 















9-Bit TTL/BTL 
Address/Data 
Transceivers 

OC 

'2031 


! 

1 













17-Bit TTL/BTL 
Universal Storage 
Transceivers 

OC 

'1651 














+ 

18-Bit TTL/BTL 
Universal Storage 
Transceivers 

OC 

'1650 



i 

1_ 











+ 


✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFERS/DRIVERS AND BUS TRANSCEIVERS 


MOS Memory Drivers/Transceivers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

AC 

ACT 

BCT 

ABT 

LVT 

LVC 

ALVC 

Octal Buffers/Drivers 

With Series Resistors on Output 

3S 

'2240 

✓ 





✓ 

✓ 




'2241 






✓ 

✓ 




'2244 



✓ 



✓ 

✓ 




'2541 

✓ 










Octal Transceivers 

With Series Resistors on B Port 

3S 

'2245 






✓ 

✓ 




10-Bit Buffers/Drivers 

With Series Resistors 

3S 

'2827 






✓ 





'2828 






✓ 





10-Bit Flip-Flops With Dual Outputs 
and Series Resistors 

3S 

'162820 










-f 

11-Bit Buffers/Drivers 

With Series Resistors 

3S 

'5400 







✓ 




'5401 







✓ 




12-Bit Buffers/Drivers 

With Series Resistors 

3S 

'5402 







✓ 




'5403 







✓ 




16-Bit Buffers/Drivers 

With Series Resistors 

3S 

'162244 







✓ 

✓ 


+ 

16-Bit Transceivers With Series Resistors 

3S 

'162245 







✓ 

+ 



16-Bit D-Type Latches 

With Series Resistors 

3S 

'162373 










■f 

16-Bit D-Type Flip-Flops 

With Series Resistors 

3S 

'162374 








+ 


+ 

4-to-1 Multiplexed/Demultiplexed 

Registered Transceivers 

With Series Resistors 

3S 

'162460 







✓ 




18-Bit UBT™ 

With Series Resistors on B Port 

3S 

'162500 







✓ 




'162501 

t 






✓ 




'162601 







✓ 



+ 

18-Bit Bus-Interface Flip-Flops 

With Series Resistors 

3S 

'162823 







+ 




18-Bit Buffers/Drivers 

With Series Resistors 

3S 

'162825 







+ 




20-Bit Buffers/Drivers 

With Series Resistors 

3S 

i '162827 







+ 




12-to-24 Multiplexed D-Type Latches 

With Series Resistors on B Port 

3S 

'162260 







✓ 





✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


TESTABILITY BUS-INTERFACE CIRCUITS 


IEEE 1149.1 (JTAG) Boundary-Scan Logic 


DESCRIPTION 

NO. OF 
BITS 

OUTPUT 

TYPE 

TECHNOLOGY | 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LVT 

Buffers/Drivers 

8 

3S 

'8240 






✓ 



'8244 






✓ 



Transceivers 

8 

3S 

'8245 






✓ 

✓ 


18 

3S 

'18246 







✓ 

+ 

Transparent Latches 

8 

3S 

'8373 






✓ 



Flip-Flops 

8 

3S 

'8374 






✓ 



Registered Transceivers 

8 

3S 

'8643 







✓ 


'8646 







✓ 


'8652 







✓ 


'8952 







✓ 


18 

3S 

'18502 







✓ 

+ 

'18646 







✓ 


'18652 







✓ 

+ 

20 

3S 

'18504 







✓ 

+ 

Test Bus Controllers 


3S 

'8990 





✓ 




Digital Bus Monitors 


3S 

'8994 





✓ 




Scan-Path Linkers 

With Identification Buses 

4 

3S 

'8997 





✓ 




8 

3S 

'8999 





✓ 





✓ Product available in technology indicated 
+ New product pianned in technoiogy indicated 


Teyas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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FUNCTIONAL INDEX 


FLIP-FLOPS AND LATCHES 


Flip-Flops 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HOT 

AC 

ACT 

BCT 

ABT 

LVT 

LV 

LVC 

ALVC 

GTL 

Dual J-K 

Edge Triggered 


'109 


✓ 

✓ 

✓ 












'112 

✓ 


✓ 

✓ 








+ 



Dual D“Type 


'74 

✓ 

✓ 

✓ 

✓ 

✓ 






✓ 

+ 




'11074 






✓ 

✓ 








Dual 4 Bit 

D-Type 

Edge Triggered 

3S 

'874 

✓ 

✓ 













'876 

✓ 

✓ 











■ 


Quad D-Type 


'175 

✓ 

✓ 

✓ 

✓ 











Hex D-Type 


'174 

✓ 

✓ 

✓ 

✓ 







✓ 





'378 



✓ 












Octal D-Type 
True Data 

3S 

'374 

✓ 

✓ 

✓ 

✓ 

✓ 



✓ 

✓ 


✓ 

+ 



'11374 






✓ 

✓ 








'574 

✓ 

✓ 

✓ 

✓ 

✓ 



✓ 

✓ 

✓ 

✓ 

■f 



Octal D-Type 
True Data 

With Clear 


'273 

✓ 



✓ 

✓ 




✓ 

✓ 

✓ 




3S 

'575 

✓ 

✓ 













'874 

✓ 

✓ 













Octal D-Type 
True Data 

With Clock 
Enable 


'377 



✓ 

✓ 

✓ 




✓ 






Octal D-Type 
Inverting 

3S 

'534 

✓ 

✓ 







✓ 






'564 

✓ 




i 










'576 

1^ 

✓ 













Octal 

Dual Ranked 

True Data 

3S 

'4374 


✓ 













Octal Inverting 
With Clear 

3S 

'577 

✓ 














Octal Inverting 
With Preset 

3S 

'876 

✓ 

✓ 













Octal True Data 

3S 

'825 


✓ 













'11825 







✓ 








9 Bit True Data 

3S 

'823 


✓ 







✓ 



✓ 



'29823 








✓ 







10 Bit 

Noninverting 

3S 

'16820 













+ 


10 Bit 

True Data 

3S 

'821 


✓ 







✓ 



+ 



'29821 

✓ 







✓ 







16 Bit 

Noninverting 

3S 

'16374 






✓ 

✓ 


✓ 

✓ 


+ 

+ 


18 Bit 

Noninverting 

3S 

'16823 






✓ 

✓ 


✓ 




+ 



✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


FLIP-FLOPS AND LATCHES 


Flip-Flops (Continued) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LVT 

LV 

LVC 

ALVC 

GTL 

20 Bit 

Noninverting 

3S 

'16721 













+ 


'16821 







✓ 


✓ 




+ 


20 Bit 

Noninverting 

With GTL I/O 
Levels 

OD 

'16921 














+ 


Latches 


DESCRIPTION 

NO. 

OF 

BITS 

OUTPUT 

TYPE 

TECHNOLOGY 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LVT 

LV 

LVC 

ALVC 

D-Type Edge 
Triggered 
Inverting and 
Noninverting 

8 


'996 

✓ 













D-Type 

Transparent 

Readback 

Latch, True 

8 

3S 

'990 

✓ 













9 

3S 

'992 

✓ 













10 

3S 

'994 

✓ 













D-Type 

Transparent 

With Clear, 

True Outputs 

8 

3S 

'666 

✓ 













D-Type 

Transparent 

With Clear, 
Inverting 

Outputs 

8 

3S 

'667 

✓ 













D-Type 

Transparent 

True 

8 

3S 

'373 

✓ 

✓ 

✓ 

✓ 

✓ 



✓ 

✓ 


✓ 

■ + 


'11373 






✓ 

✓ 







'573 


✓ 

✓ 

✓ 

✓ 



✓ 

✓ 

✓ 

✓ 

+ 


16 

3S 

'16373 







✓ 


✓ 

✓ 


+ 

+ 

D-Type Dual 

4 Bit 

Transparent 

True 

8 

3S 

'873 

✓ 

✓ 












D-Type 

Transparent 

Inverting 

8 

3S 

'533 

✓ 

✓ 







✓ 





'563 

✓ 



✓ 










'580 

✓ 

✓ 












Addressable 

8 

2S 

'259 

✓ 



✓ 



1 _ 








✓ Product available in technology indicated 
+ New product planned in technology indicated 


Texas 
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FUNCTIONAL INDEX 


FLIP-FLOPS AND LATCHES 


Latches (Continued) 


DESCRIPTION 

NO. 

OF 

BITS 

OUTPUT 

TYPE 

TECHNOLOGY 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LVT 

LV 

LVC 

ALVC 

D-Type 

True Inputs 

8 

3S 

'845 

✓ 













9 

3S 

'843 

✓ 








✓ 



+ 


'29843 








✓ 






10 

3S 

'841 

✓ 

✓ 







✓ 



+ 


'29841 

✓ 







✓ 






18 

3S 

'16843 









+ 




+ 

20 

3S 

'16841 







✓ 


✓ 




+ 

D-Type 

Inverting Inputs 

10 

3S 

'842 

✓ 














REGISTERS 


Shift Registers 


DESCRIPTION 

NO. OF 
BITS 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

LV 

Parallel In, 

Parallel Out, 

Bidirectional 

4 


'194 


✓ 








8 


'299 

✓ 


✓ 








'323 

✓ 









Parallel In, Parallel Out 

4 


'195 


✓ 

Bill 


HI 


HI 

HI 

HI 

Serial In, Parallel Out 

8 


'164 

✓ 



✓ 





mm 

Parallel In, Serial Out 

8 


'165 

✓ 



✓ 





■■ 


'166 

✓ 



✓ 






Serial In, Parallel Out 

With Output Latches 

8 

3S 

'594 




✓ 






'595 




✓ 






Parallel Out 

10 


'11898 







✓ 



Noninverting 

8 

3S 

'299 

✓ 


✓ 







9 

3S 

'29823 

✓ 







✓ 



Register Files 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY i 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Dual 16 Word X 4 Bits 

3S 

'870 

✓ 










✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


COUNTERS 


Synchronous Counters - Positive Edge Triggered 


DESCRIPTION 

PARALLEL 

LOAD 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

4 Bit Decade Up/Down 

Sync 

'568 

✓ 








4 Bit Binary 

Sync 

'161 

✓ 

✓ 

✓ 

✓ 





'163 

✓ 

. 

✓ 

✓ 

_ 





✓ 

hhi 

■Hi 

hhi 

HHI 

HHI 

HHI 

iiimiiiiiiiii 

4 Bit Binary Up/Down 

Sync 

BSSii 

✓ 

✓ 

✓ 





HHI 


✓ 

mi 

HHI 

hhi 

hh 

HHI 

hhi 

hhi 



✓ 



✓ 




HHI 


✓ 



✓ 




HHH 

8 Bit Up/Down 

Sync Clear 

'869 

✓ 

✓ 






HHH 

Async Clear 

'867 

✓ 

✓ 






HHI 


Asynchronous Counters (Ripple Clock) - Negative Edge Triggered 


DESCRIPTION 

PARALLEL 

LOAD 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

Dual 4 Bit Binary 

None 

'393 




✓ 





12 Bit Binary 

Sync 

'4040 




✓ 





14 Bit Binary 

Sync 

'4020 




✓ 





'4060 




✓ 






8-Bit Binary Counters With Registers 


DESCRIPTION 

PARALLEL 

LOAD 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

Parallel Register Outputs 

3S 

'590 




✓ 





Parallel Register Inputs 

3S 

'11593 







✓ 



✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS 


Encoders/Data Selectors/Multiplexers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LV 

LVC 

ALVC 

Quad 2-to-1 


'157 

✓ 

✓ 

✓ 

✓ 

✓ 






+ 



'168 

✓ 

✓ 

✓ 

✓ 










'298 


✓ 











3S 

'257 

✓ 

✓ 

✓ 

✓ 

✓ 






+ 


'11267 







✓ 






'258 

✓ 

✓ 

✓ 

✓ 









Hex2-to-1 Universal 
Multiplexers 

3S 

'867 

✓ 












Dual 4-to-1 


'153 

✓ 

✓ 

✓ 

✓ 


m 

imi 

IB 

IBii 

IBi 

Bl 

Bl 


'352 

✓ 












3S 

'253 

✓ 

✓ 

✓ 

✓ 









'353 


✓ 











4-to-1 Registered 
Transceivers 

3S 

'16460 









✓ 



+ 

Cascadabie Octals 


'148 




✓ 




bh 





8-to-1 


'151 

✓ 

✓ 

✓ 

✓ 










'11151 







✓ 






3S 

'251 

✓ 


✓ 

✓ 









16-to-1 

3S 

'250 


✓ 











12-to-24 Multiplexed 
D-Type Latches 

3S 

'16260 









✓ 



+ 

12-to-24 Registered 
Bus Exchangers 

3S 

'16268 












+ 

'16269 












+ 

'16270 












+ 

'16271 












+ 

12-to-24 Multiplexed , 
Bus Exchangers 

3S 

'16272 












+ 


Decoders/ Demultiplexers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LV 

LVC 

Dual 2-to-4 


'139 

✓ 



✓ 

✓ 






+ 


'11139 






✓ 






oc 


MM 

Bl 

Bl 

Bl 

Bl 

Bl 

IBI 

Bl 

Bl 

Bl 

Bl 

Dual 2-to-4 for Battery 
Backed-Up Memories 


'2414 








✓ 




3-to-8 


'138 

✓ 

✓ 

✓ 

✓ 

D 






+ 


'11138 






✓ 






3-to-8 With 

Address Registers 

. 

'137 

✓ 

✓ 








■ 

+ 

4-to-10 BCD-to-Decimal 


'42 




✓ 

Bl 

Bl 

Bl 

Bl 

Bl 

Bl 

iBI 


✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


COMPARATORS AND PARITY GENERATORS/CHECKERS 


Comparators 


DESCRIPTION 

TYPE 

TECHNOLOGY 

INPUT 

P=Q 

P=Q 

P>Q 

P>Q 

P<Q 

OUTPUT 

ENABLE 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

8 Bit With 
20-kQ 

Pullup 

Yes 

No 

No 

No 

No 

oc 

Yes 

'518 

✓ 








No 

Yes 

No 

No 

■ " 

No 

2S 

Yes 

'520 

✓ 








'11520 






✓ 



No 

Yes 

No 

Yes 

No 

2S 

No 

'682 




✓ 





8 Bit 

Standard 

No 

Yes 

No 

No 

No 

2S 

Yes 

'521 

✓ 


✓ 






No 

Yes 

No 

Yes 

No 

2S 

No 

'684 




✓ 





No 

Yes 

No 

No 

No 

2S 

Yes 

'688 

✓ 



✓ 





8 Bit 

Latched P 

No 

No 

Yes 

No 

Yes 

2S 

Yes 

'885 


✓ 








Address Comparators 


DESCRIPTION 

OUTPUT 

ENABLE 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

16-Bit to 4-Blt 

Yes 

EE3H 

✓ 









12-Bit to 4-Bit 

Yes 

EEBI 

✓ 










Parity Generators/Checkers 


DESCRIPTION 

NO. OF 
BITS 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 



'280 

✓ 

✓ 

✓ 







Odd/Even 

9 

'286 


✓ 










'11286 







✓ 




✓ Product available in technology indicated 
+ New product planned In technology indicated 
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FUNCTIONAL INDEX 


BUS SWITCHES AND 5-V/3-V VOLTAGE TRANSLATORS 


Crossbar Technology (CBT) 


DESCRIPTION 

TYPE 

TECHNOLOGY 

CBT 

Dual 4 Bit With '244 Pinout 

'3244 

✓ 

8 Bit With '245 Pinout 


✓ 

10-Blt Bus Exchanger 


✓ 

Dual 5 Bit 


✓ 

10 Bit With Precharged Outputs for Live Insertion 


+ 

18-Bit Bus Exchanger 

'16209 

+ 

24-Bit Bus Exchanger 

'16212 

+ 

12-Bit 3-to-1 Bus Select 

'16214 

+ 

Synchronous 16-Bit-to-32-Blt PET Multiplexers 

'16232 

+ 

16-Bit-to-32-Bit FET Multiplexers 

'16233 

-h 


ARITHMETIC CIRCUITS 


Parallel Binary Adders 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

4 Bit 


'283 











Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

4-Blt Arithmetic Logic Units: 
Function Generator 


'181 


✓ 









✓ Product available in technology indicated 
+ New product planned in technology Indicated 
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FUNCTIONAL INDEX 


FIFO MEMORIES 


FIrsMn, FIrst-Out Memories (FIFOs) 


1 DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

SIZE 

TYPEt 

LS 

S 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

16 Words X 4 Bits 

u 

3S 

'232 



✓ 









16 Words X 5 Bits 

u 

3S 

'225 


✓ 










'229 



✓ 









'233 



✓ 









32 Words x 9 Bits 

B 

3S 

'2238 



✓ 









64 Words X 4 Bits 

U 

3S 

'234 



✓ 


HI 

imi 

HI 

iHH 

[Hi 

IHI 

■uni 


'236 



✓ 

■mi 

■H 

!iim 

Hfllll 

Hlfll 

HI 



64 Words x 5 Bits 

U 

3S 

i^H 



✓ 









64 Words x 8 Bits 

U 

3S 




✓ 









64 Words X 9 Bits 

U 

3S 

'2233 



✓ 









64 Words X 18 Bits 

u,c 

3S 

'7813 









✓ 



u 

3S 

'7814 









✓ 



64 Words X 36 Bits 

B,C 

3S 

'3612 











✓ 

'3614 











✓ 

U,C 

3S 

'3611 











✓ 

'3613 











✓ 

Dual 64 X 1 

C 

3S 

'2226 









✓ 



'2227 









✓ 



Dual 256 x 1 

C 

3S 

'2228 









✓ 



'2229 









✓ 



256 Words x 9 Bits 

U 

3S 

'7200 












256 Words X 18 Bits 

u,c 

3S 

'7805 









✓ 



u 

3S 

'7806 









✓ 



256 X 36 X 2 Bits 

B,C 

3S 

'3622 









+ 



512 Words X 9 Bits 

U 

3S 

'7201 









✓ 



U,S 

3S 

'72211 









✓ 



512 Words X 18 Bits 

U.C 

3S 

'7803 









f/BM 



u 

3S 

'7804 









✓ 

i,, . 


B.C 

3S 

'7819 











mm 

6 

3S 

'7820 










i 

mm 

512 Words X 32 Bits 

B,C 

3S 

'3638 









✓ 



512 Words x 36 Bits 

U,C 

3S 

'3631 












B.C 

3S 

'3632 









✓ 




t U = Unidirectional 
B = Bidirectional 
C = Clocked 


S * Synchronized 

✓ Product available in technology indicated 
+ New product planned in technology Indicated 
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FUNCTIONAL INDEX 


FIFOMEMORIES 


First-In, First-Out Memories (FIFOs) (Continued) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

SIZE 

TYPEt 

LS 

S 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

1K Words X 9 Bits 

B 

3S 

'2235 









✓ 



'2236 









✓ 



U 

3S 

'7202 









✓ 



U.S 

3S 

'72221 









✓ 



IK Words X 18 Bits 

U,C 

3S 

'7801 









✓ 



'7811 









✓ 



'7881 









+ 



U 

3S 

'7802 









✓ 



1K Words X 36 Bits 

U,C 

3S 

'3641 









✓ 



IK X 36x2 Bits 

B,C 

3S 

'3642 









+ 



2K Words x 9 Bits 

U,C 

3S 

'7807 









✓ 



U 

3S 

'7203 

1 








✓ 



'7808 









✓ 



U,S 

3S 

'72231 









✓ 



2K Words X 18 Bits 

u,c 

3S 

'7882 









+ 



2K Words x 36 Bits 

u,c 

3S 

'3651 









+ 



4K Words x 9 Bits 

u 

3S 

'7204 









✓ 



u,s 

3S 

'72241 









✓ 



4K Words X 18 Bits 

u,c 

3S 

'7884 









+ 




tu = Unidirectional 
B = Bidirectional 
C = Clocked 


S = Synchronized 

✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


CLOCK-DISTRIBUTION CIRCUITS 


Clock-Distribution Circuits (CDC) 


DESCRIPTION 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

3.3-y Hex Inverting 

Clock Drivers/Buffers 

'203 






✓ 




Hex Inverting Clock Drivers/Buffers 

'204 






✓ 




Dual 1-to-4 Clock Drivers/Buffers 

'208 







✓ 

. 


'209 










Octal Divide-by-2 Clock Drivers 
(6 inverting, 2 noninverting) 

'303 


✓ 








Octal Divide-by-2 Clock Drivers 
(8 noninverting) 

'305 


✓ 








Octal Divide-by-2 Clock Drivers 
(4 inverting, 4 noninverting) 

'304 


✓ 








1-to-6 Clock Drivers 

'328 









4- 

'329 









✓ 

1 -to-6 Clock Drivers 

With Output Enable 

'391 









✓ 

'392 









✓ 

1-to-8 Clock Drivers 

'340 









✓ 

'341 









✓ 

1-to-8, Divide-by-2 Clock Drivers 

'337 









✓ 

'339 









✓ 

Phase-Locked Loop 

1-to-12 Clock Drivers 

'586 










'2582 









-{■ 

'2586 









+ 


✓ Product available in technology indicated 
+ New product planned In technology indicated 


ECL TRANSLATORS 


ECL-to-TTL or TTL-to-ECL Translators 


DESCRIPTION 

LEVEL TRANSLATION 

OUTPUT 

TYPE 

Octal Bus Driver, Noninverting 

ECL-to-TTL 

3S 

10KHT5541 

TTL-to-ECL 

OE 

10KHT5543 

Octal D-Type Flip-Flop, True 

ECL-to-TTL 

3S 

10KHT5574 

TTL-to-ECL 

OE 

10KHT5578 
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2-1 



































ABT Octals 


Contents 


Page 

'ABT 125 Quadruple Bus Buffer Gates...2-3 

p. 'ABT126 Quadruple Bus Buffer Gates. .2-9 

KJ 'ABT240 Octal Buffers/Drivers . 2-15 

'ABT241 Octal Buffers/Drivers .2-21 

'ABT244 Octal Buffers/Drivers .2-27 
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SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

SCBS182B - FEBRUARY 1991 - REVISED SEPTEMBER 1994 


I • State-of-the-Art BiCMOS Design 

I Significantiy Reduces Power Dissipation 

I • ESD Protection Exceeds 2000 V Per 
I MIL-STD-883C, Method 3015; Exceeds 

200 V Using Machine Modei (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Package Options Inciude Piastic 
Smaii-Outline (D), Shrink Smaii-Outiine 
(DB), and Thin Shrink Smaii-Outiine (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Piastic (N) and Ceramic (J) DiPs 

description 

The 'ABT125 bus buffer gates feature 
independent line drivers with 3-state outputs. 
Each output is_disabled when the associated 
output-enable (OE) input is high. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor Is determined by the current-sinking 
capability of the driver. 


SN54ABT125... J PACKAGE 
SN74ABT125 ... D, DB, N, OR PW PACKAGE 
(TOP VIEW) 



SN54ABT125... FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 


The SN74ABT125 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the prInted-cIrcuit-board area. 


The SN54ABT125 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT125 is characterized for operation from -40^0 to 85®C. 


FUNCTION TABLE 
(each buffer) 


INPUTS 1 

OUTPUT 

OE 

A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 


TtexAS 

Instruments 


Copyright © 1994, Texas Instruments Incorporated 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

SCBS182B - FEBRUARY 1991 - REVISED SEPTEMBER 1994 


logic symbolt logic diagram (positive logic) 



Pin numbers shown are for the D, DB, J, N, and PW packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise notecl)t 


Supply voltage range, Mcc ... -0.5 V to 7 V 

Input voltage range, V| (see Note 1) .... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq —. -0.5 V to 5.5 V 

Current into any output in the low state, \q: SN54ABT125 . 96 mA 

SN74ABT125 ... 128 mA 

Input clamp current, I|k (V| < 0) .. -18 mA 

Output clamp current, Iqk (Vq < 0) ... ~50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 2): D package.1.25 W 

DB, PW package .0.5 W 

N package..1.1 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


TIexas 

Instruments 
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SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

SCBS182B- FEBRUARY 1991 - REVISED SEPTEMBER 1994 


recommended operating conditions (see Note 3) 




SN54ABT125 

SN74ABT125 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 


2 

V 

V|L 

Low-level input voltage 


0.8 

V 

V| 

Input voltage 

0 

a 

o 

0 

Vcc 

V 

‘oh 

High-level output current 

/r -24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 


10 

10 

ns/V 

At/AVQC 

Power-up ramp rate 

4 200 

200 

MS/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

OQ 


NOTE 3: Unused or floating inputs must be held high or low. 


PRODUCT PREViEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments resmes the right to 
change or discontinue these products without notice. 
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SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

SCBS162B- FEBRUARY 1991 - REVISED SEPTEMBER 1994 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This data sheet limit may vary among suppliers. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc of" GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



§ This data sheet limit may vary among suppliers. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of deveiopment Characteristic data and other 
specifications are design goais. Texas instruments reserves the right to 
change or discontinue these products without notice. 


TfeXAS 

Instruments 

POST OFFiCE BOX 655303 • DALLAS, TEXAS 75265 


2-6 

































































































































































SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

SCBS182B - FEBRUARY 1991 - REVISED SEPTEMBER 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

tPLH/tPHL 

Open 

tpLZ/tpZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 


input 



tw 



3V 

OV 


Data input 



VOLTAGE WAVEFORMS 
PULSE DURATiON 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TiMES 


input 
(see Note B) 


Output 


Output 




tPLH 


tPHL 



tPHL 

|^1.5V { 

N^1-5V 

Vh ^ 

- 1 

I 


^1.5V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 

__X'l*_ 


tPZL ->| 

^ i 

Output 
Waveform 1 
S1 at7V 

1 

|tpLZ-P| 1^ . 

1 

1 

j yCoL + 0.3V 

(see Note C) 

1 

*PZH ->1 

l^tPHZ -►1 ft— 

Output 
Waveform 2 
SI at Open 

1 1 

^OH-0.3V 

(see Note C) 




VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 
iNVERTiNG AND NONiNVERTiNG OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 
LOW- AND HiGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, ^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


TtexAS 

Instruments 
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I • State-of-the-Art EPIC-llB^^ BiCMOS Design 
■ Significantly Reduces Power Dissipation 

I • ESD Protection Exceeds 2000 V Per 
I MIL-STD-883C, Method 3015; Exceeds 

I 200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25^0 

• High-Drive Outputs (-32-mA Ioh> 

64-mA Iol) 

• Package Options include Plastic 
Small-Outline (D) and Shrink Small-Outline 
(DB) Packages, Ceramic Chip Carriers (FK), 
and Plastic (N) and Ceramic (J) DIPs 

description 

The 'ABT126 bus buffer gates feature 
independent line drivers with 3-state outputs. 
Each output is disabled when the associated 
output-enable (OE) input is low. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to GND 
through a pulldown resistor; the minimum value of 
the resistor is determined by the current-sourcing 
capability of the driver. 


SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

SCBS183A- FEBRUARY 1991 - REVISED JULY 1994 


SN54ABT126... J PACKAGE 
SN74ABT126... D, DB, OR N PACKAGE 
(TOP VIEW) 


ioe[ 

1 

TT^ 

14 

] Vcc 

1A[ 

2 

13 

]40E 

1Y[ 

3 

12 

]4A 

20E[ 

4 

11 

]4Y 

2A[ 

5 

10 

]30E 

2Y[ 

6 

9 

]3A 

gnd[ 

7 

8 

]3Y 


SN54ABT126... FK PACKAGE 
(TOP VIEW) 

LU o LU 

< o g ^ o 

■ "l^r ' L l LJLlU. 


1Y ]4 
NC 3 5 
20E ]6 
NC ]7 
2A ]8 


3 2 1 20 19 


9 10 11 12 13 

> CJ O > < 

CM 2 ^ ^ 

CD 


18C 4A 
17[ NC 
16[ 4Y 
15[ NC 
14[ 30E 


NC - No internal connection 


The SN74ABT126 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circult-board area. 


The SN54ABT126 is characterized for operation over the full military temperature range of-55®C to 125®C. The 
SN74ABT126 is characterized for operation from -40°C to 85®C. 


FUNCTION TABLE 


(each buffer) 


INPUTS 1 

OUTPUT 

Y 

OE 

A 

H 

H 

H 

H 

L 

L 

L 

X 

z 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of ali 
parameters. 


Texas 

InsiiSmentc 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

SCBS183A - FEBRUARY 1991 - REVISED JULY 1994 


logic symbolt logic diagram (positive iogic) 



Pin numbers shown are for the D, DB, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc ... -0-5 V to 7 V 

Input voltage range, V| (see Note 1) ......... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 6.5 V 

Current into any output in the low state, Iq: SN54ABT126 .... 96 mA 

SN74ABT126 ...... 128 mA 

Input clamp current, I|k (Vj < 0) .....-18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): D package..1.25 W 

DB package.0.5 W 

N package.1.1 W 

Storage temperature range . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


^9^ Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 
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SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

SCBS183A - FEBRUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 


Vcc Supply voltage 


ViH High-level input voltage 


V|L Low-level input voltage 


Vl Input voltage 


Iqh High-level output current 


Iql Low-level output current 


At/Av Input transition rise or fall rate 


At/AVQQ Power-up ramp rate 


Ta Operating free-air temperature 


NOTE 3: Unused or floating inputs must be held high or low. 


SN54ABT126 SN74ABT126 


MIN MAX MIN MAX 


d.8 


0 


s -24 


48 


10 


-55 125 -40 



0.8 


0 Vcc 


-32 mA 


64 mA 


10 ns/V 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 



TEST CONDITIONS 

Vcc = 4.6 V, 

l| =-18 mA 


Vcc = 4.5 V, 

Iqh = -3 mA 


> 

lO 

II 

O 

O 

> 

Iqh = -3 mA 


Vcc = 4.5 V 

Iqh = ”24 mA 

Iqh = -32 mA 

Vcc = 4.5 V 

Iql = 48 mA 

Iql = 54 mA 

Vcc = 0 to 5.5 V, 

V! = Vcc or GND 

Vcc = 0 to 2.1 V, 

Vo = 0.5 V to 2.7 V, OE = X 

Vcc = 2.1 VtoO, 

Vo = 0.5 V to 2.7 V, OE = X 

Vcc = 2.1 V to 5.5 V, 

Vo = 2.7 V, 

OE < 0.8 V* 

Vcc = 2.1 V to 5.5 V, 

Vo = 0.5 V, 

OE < 0.8 V4 

Vcc = 0, 

V| or Vo < 4.5 V 

Vcc = 6.5 V, 

Vo = 5.5 V 

Outputs high 

Vcc = 5.5 V. 

Vo = 2.5 V 




Outputs high 

Vcc = 5.5 V, 

io = o, 

Outputs low 

V| = Vcc or GND 


Outputs 

disabled 

Vcc = 5.6 V, 

One input at 3.4 V, 
Other inputs at Vcc or 


Outputs 

enabled 

GND 

Outputs 

disabled 

V|=2.5Vor 0.5 V 

Vo = 2.5 V or 0.5 V 


Ta = 25^C 


^ TYPt 


SN54ABT126 SN74ABT126 



* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5V. 

t For Vcc between 2.1 V and 4 V, OE should be less than or equal to 0.5 V to ensure a low state. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

If This Is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc O'' GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

































































































































































SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

SCBS183A- FEBRUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

VCC = 5V, 

Ta = 25''C 

SN54ABT126 

SN74ABT126 

UNIT 


MIN 

TYP 

MAX 


MIN 

MAX 


'PLH+ 

A 

V 

1 

2.9 

HQ 

■niBi 

1 

6.3 

ns 

•PHL^ 



1 

2.5 

6.1 


1 

5.7 

tPZH'*’ 

OE 

V 

1 

4.4 

5.8 


1 

6.6 

ns 

tpZL''' 

Y 

1 

4.4 

5.9 

mmam 

1 

6.6 

‘PHZ'I' 

OE 

V 

1 

3 

ES 

mam 

1 

6.8 

ns 

tpL2t 

T 

1 

3 

5.8 

hhiq 

1 

6.7 


t This data sheet limit may vary among suppliers. 


PRODUCT PREVIEW Information concerns products in tits (Ormativa or 
design phase of development Chatacteristic data and other 
speclfieations ate design goals. Texas Instruments reserves the right to 
change or discontinue mcne products without notice. 
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SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 

sees 183A-FEBRUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

tPLH/tPHL 

Open 

»PL2rtP2L 

7V 

‘PH2/*P2H 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


Input 1.5 V 



)(E 


3V 


OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 


tPLH -|i-►! *PHL 


I 

tpHLH^-► 



1.5V 1 


1 

k- 



1.5V 


^N ^I.SV 


M.5V 


3V 

OV 

VOH 

VOL 

VOH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


<PZL -*1 l<- 




tpLZ 


3V 

OV 

3.5 V 


tpZH 


. I 

I^HZ ->1 




VOH-0.3V 


VOH 


OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES; 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 


TfelYAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-13 








\ 


2-14 



I • State-of-the-Art EPIC^llB^^ BiCMOS Design 
■ Significantly Reduces Power Dissipation 

I • Latch-Up Performance Exceeds 500 mA 
I Per JEDEC Standard JESD-17 

I • Typical Vqlp (Output Ground Bounce) 

<1 VatVcc = 5V,TA = 25°C 

• High-Drive Outputs (-32-mA Iqhi 
64-mA Iql) 

• Package Options Include Plastic 
Smali-Outiine (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 


SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS098D-JANUARY 1991 - REVISED JULY 1994 


SN54ABT240 ... J PACKAGE 
SN74ABT240... DB, DW, OR N PACKAGE 
(TOP VIEW) 


10E[ 

1 

20 ] 

1A1 [ 

2 

19 ] 

2Y4 [ 

3 

18] 

1A2[ 

4 

17] 

2Y3[ 

5 

16] 

1A3[ 

6 

15] 

2Y2[ 

7 

14] 

1A4 [ 

8 

13] 

2Y1 [ 

9 

12] 

GND[ 

10 

11] 


Vcc 

20E 

1Y1 

2A4 

1Y2 

2A3 

1Y3 

2A2 

1Y4 

2A1 


description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'ABT241 and 
'ABT244, these devices provide the choice of 
selected combinations of inverting and 
noninverting outputs, symmetrical active-low 
output-enable (OE) inputs, and complementary 
OE and OE inputs. 

The 'ABT240 is organized as two 4-bit buffers/line 
drivers with separate OE inputs. When OE is low, 
the device passes data from the A inputs to the Y 
outputs. When OE is high, the outputs are in the 
high-impedance state. 


SN54ABT240 ... FK PACKAGE 
(TOP VIEW) 


Tf ^\in o ILU 

> < p^o b 

CM T- V> 'cm 



1Y1 

2A4 

1Y2 

2A3 

1Y3 


To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT240 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the prInted-circuit-board area. 

The SN54ABT240 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABT240 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 


(each buffer) 


I INPUTS I 

OUTPUT 

Y 

OE 

A 

L 

H 

L 

L 

L 

H 

H 

X 

z 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA infornuition Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS098D - JANUARY 1991 - REVISED JULY 1994 


logic symbolt logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise notedjf^ 


Supply voltage range, Vqc ....... -0.5 V to 7 V 

Input voltage range, V| (see Note 1)... -0.6 V to 7 V 

Voltage applied to any output in the high state or power-off state, Vq ...-0.6 V to 6.5 V 

Current into any output in the low state, Iq: SN54ABT240 . 96 mA 

SN74ABT240 .. 128 mA 

Input clamp current, I|k (V| < 0)....-18 mA 

Output clamp current, Iqk (Vq < 0) . .-50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 2): DB package.0,6 W 

DW package .1.6 W 

N package .1.3 W 

Storage temperature range...-65°C to 160®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note In the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS098D - JANUARY 1991 - RE VISED JULY 1994 


recommended operating conditions (see Note 3) 



SN54ABT240 

SN74ABT240 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

4.5 5.5 

4.5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level Input voltage 

0.8 

0.8 

V 

Vl Input voltage 

0 Vcc 

0 Vcc 

V 

Iqh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

5 

5 

ns/V 

Ta Operating free-air temperature 

-55 126 

-40 85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25‘’C 

SN54ABT240 

SN74ABT240 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 : 

V 

VOH 

Vcc = 4.5 V, IOH = -3mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = - 3 mA 

3 

3 

3 

Vcc = 4.5 V 

lOH = - 24 mA 

2 

2 


lOH = - 32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

•OL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

»l 

Vcc = 3.5 V, V| = Vcc O'' CND 

±1 

±1 

±1 

pA 

lOZH 

Vcc = 5.5 V, Vq = 2.7 V 

10* 

10* 

10* 

mA 

lOZL 

Vcc = 5.5 V, Vq = 0.5 V 

-10* 

-10* 

-10* 

pA 

loff 

VcC-0. ViorVo<4.5V 

±100 


±100 

ma 

ICEX 

Vcc = 5.6 V, Vo = 5.5 V Outputs high 

50 

50 

50 

mA 

io§ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -180 

-60 -180 

mA 

Ice 

Vcc = 5.5 V, lo = 0, 

V| = Vcc or GND 

Outputs high 

1 250 

260 

250 

mA 

Outputs low 

24 30 

30 

30 

mA 

Outputs disabled 

0.5 250 

250 

250 

mA 

AlcC^ 

Vcc = 5.5 V, 

One input at 3.4 V, 
Other inputs at 

Vcc O'” 

Data inputs 

Outputs enabled 

1.5 

1.5 

1.5 

mA 

Outputs disabled 

0.05 

0.05 

0.05 

Control inputs 

1.5 

1.5 

1.5 

Ci 

V| = 2.5 V or 0.5 V 

3 



PF 

Co 

Vo = 2.6 V or 0.5 V 

8 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at V( 3 c = 5 V. 
t This data sheet limit may vary among suppliers. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS098D-JANUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS098D - JANUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 0 

500 0 


^ Open 
9 GND 


TEST 

S1 

tPLH/tPHL 

Open 

tPLZ/tpZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




*PZL 


j»PLZ-Pj 1^-_ 


tpZH -►l 


I tpHZ 

k- 




VOH-0-3V 


3V 

OV 

3.5 V 
VoL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

^_ SCBS184A-JANUARY 1991 - REVI SED JULY 1994 

• State-of-the-Art EPiC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25X 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Package Options include Plastic 
Small-Outline (DW) and Shrink 
Small-Outiine (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'ABT240 and 
'ABT244, these devices provide the. choice of 
selected combinations of inverting and 
noninverting outputs, symmetrical active-low 
output-enable (OE) inputs, and complementary 
OE and OE Inputs. 

To ensure the high-impedance state during power >^ § < ? < 

up or power down, OE should be tied to Vcc cj g cm ^ cm 

through a pullup resistor; the minimum value of the 

resistor is determined by the current-sinking 

capability of the driver. OE should be tied to GND 

through a pulldown resistor; the minimum value of 

the resistor is determined by the current-sourcing 

capability of the driver. 

The SN74ABT241 Is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT241 is characterized for operation over the full military temperature range of--55°C to 125°C. The 
SN74ABT241 is characterized for operation from -40°C to 85°C. 




EPIC-IIB is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information Is current as of publication date. 

Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarity include 
testing of all parameters. 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRfVERS 
WITH 3-STATE OUTPUTS 

SCBS184A-JANUARY 1991 - REVISED JULY 1994 


FUNCTION TABLES 


INPUTS 

OUTPUT 


1A 

1Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


1 INPUTS 

OUTPUT 

20E 

2A 

2Y 

H 

H 

H 

H 

L 

L 

L 

X 

Z 


logic symbolt 


logic diagram (positive iogic) 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS184A-JANUARY 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 7 V 

Input voltage range, V| (see Note 1). -0.6 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .-0.5 V to 5.5 V 

Current into any output in the low state, \ q : SN54ABT241 . 96 mA 

SN74ABT241 . 128 mA 

Input clamp current, I|k (V| < 0). -18 mA 

Output clamp current, Iqk (Vq < 0) • • • ..”50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.6 W 

DW package.1.6 W 

N package.1.3 W 

Storage temperature range .-65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 AST Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 



SN54ABT241 

SN74ABT241 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

4.5 5.5 

4.5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

o 

< 

O 

O 

o 

< 

O 

O 

V 

Iqh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate | Outputs enabled 

5 

5 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 



NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS184A-JANUARY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25*0 

SN54ABT241 

SN74ABT241 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=*-18mA 

-1.2 

-1.2 


V 

VoH 

Vcc = 4.5 V, Iqh = “ 3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5V, IOH*-3mA 

3 

3 

3 

Vcc = 4.5 V 

Iqh = “ 24 mA 

2 

2 


Iqh = - 32 mA 

2* 


2 

VoL 

Vcc = 4.5 V 

Iql = 48 mA 

0.55 

0.56 


V 

Iql = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, V| * Vcc or GND 

±1 

±1 

±1 

mA 

lOZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

10 

60 

mA 

'OZL 

Vcc = 5.5 V, Vq = 0.5 V 

-50 

-10 

-50 

mA 

'off 

Vcc = 0. V|orVo<4.5V 

±100 


±100 

HA 

'CEX 

Vcc = 5.5 V, Vq * 5.5 V Outputs high 

50 

50 

50 

mA 

•o* 

Vcc = 5.5 V, Vq = 2.6 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

•cc 

Vcc = 5.5 V, Iq * 0, 

V| = Vcc or GND 

Outputs high 

1 260 

250 

250 

mA 

Outputs low 

24 30 

30 

30 

IIIIIQJlill^ 

Outputs disabled 

0.5 250 

250 

250 

mA 

Alcc§ 

Vcc “5.6 V, 

One input at 3.4 V, 
Other Inputs at 

Vcc or GND 

Data inputs 

Outputs enabled 

1.5 

1.5 

1.5 

mA 

Outputs disabled 

0.05 

0.05 

0.05 

Control inputs 

1.5 

1.5 

1.5 

Ci 

Vi = 2.6 V or 0.5 V 

3 



PF 

Go 

Vo = 2.5 V or 0.5 V 

8 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq - 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS184A-JANUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS184A-JANUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


Input 






3V 

OV 


Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH—1<- 

1 

1 

[<-‘PHL 

1 

I N^1.5V 

1 1 
*PHL—t*-P| 

-►[— tpLH 

^1.5 V 

^1.5 V 


3V 

OV 

VOH 

VoL 

VOH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



*PZH -►! 


JPHZ -♦! 

_I_ 


VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS099E - JANUARY 1991 - REVISED JULY 1994 


• 

State-oMhe-Art EP/C-IIS^^ BiCMOS Design 

SN54ABT244 

...J PACKAGE 

• 

Significantiy Reduces Power Dissipation 
Latch-Up Performance Exceeds 500 mA 

SN74ABT244 ... DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 


Per JEDEC Standard JESD-17 

IDE [ 

1 

20 

]Vcc 

• 

Typicai Vqlp (Output Ground Bounce) 

1A1 [ 

2 

19 

]20E 


< 1 V at Vcc = 5 V, Ta = 25°C 

2Y4 [ 

3 

18 

] 1Y1 

• 

High-Drive Outputs (-32-mA Iqhi 

1A2 [ 

4 

17 

]2A4 


64-mA ioL) 

2Y3 [ 

5 

16 

] 1Y2 

• 

Package Options inciude Piastic 

1A3 [ 

6 

15 

]2A3 


Smaii-Outiine (DW), Shrink Smaii-Outiine 

2Y2 [ 

7 

14 

] 1Y3 


(DB), and Thin Shrink Smaii-Outiine (PW) 

1A4 [ 

8 

13 

]2A2 


Packages, Ceramic Chip Carriers (FK), and 

2Y1 [ 

9 

12 

] 1Y4 


Piastic (N) and Ceramic (J) DIPs 

GND [ 

10 

11 

]2A1 


description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'ABT240 and 
'ABT241, these devices provide the choice of 
selected combinations of inverting and 
noninverting outputs, symmetrical active-low 
output-enable (OE) inputs, and complementary 
OE and OE inputs. 

The 'ABT244 is organized as two 4-bit buffers/line 
drivers with separate OE inputs. When OE is low, 
the device passes data from the A inputs to the Y 
outputs. When OE is high, the outputs are in the 
high-impedance state. 


SN54ABT244 ... FK PACKAGE 
(TOP VIEW) 


^ lULI O |LU 

> < \o^ b 

(M T- C\J 



1Y1 

2A4 

1Y2 

2A3 

1Y3 


To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT244 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT244 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT244 is characterized for operation from - 40°C to 85°C. 


FUNCTION TABLE 


(each buffer) 


INPUTS 

OUTPUT 

Y 


A 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


EPIC-IIB is a trademark of Texas Instruments incorporated. 


PRODUCTION DATA information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS099E - JANUARY 1991 - REVISED JULY 1994 


logic symbolt logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq ... -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to 7 V 

Voltage applied to any output in the high state or power-off state, Vq .-0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT244 ... 96 mA 

SN74ABT244 . 128 mA 

Input clamp current, I|k(V|< 0)..-18 mA 

Output clamp current, Iqk (Vq < 0) .. • ■ • “50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.6 W 

DW package.1.6 W 

N package..1.3 W 

PW package .0.7 W 

Storage temperature range .....-65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD0G2B. 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS099E - JANUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 




1 SN54ABT244 

I SN74ABT244 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

I 0 

vcc I 

V 

•oh 

High-level output'current 

-24 

-32 

mA 

•OL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

5 

5 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 


NOTE 3; Unused or floating inputs must be held high or low. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25“C 

SN54ABT244 

SN74ABT244 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

vqh 

Vcc = 4.5 V, Iqh = - 3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = - 3 mA 

3 

3 

3 

Vcc = 4.5 V 

Iqh = - 24 mA 

2 

2 


Iqh = - 32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

Iql = 48 mA 

0.55 

0.55 


V 

Iql = 64 mA 

0.55* 


0.55 

•l 

Vcc = V| = Vcc or GND 

±1 

±1 

±1 

mA 

•OZH 

Vcc = 5.5 V, Vq = 2.7 V 

lot 

lot 

lot 

liA 

•OZL 

Vcc = 5.5 V, Vq = 0.5 V 

-lot 

-lot 

-lot 

mA 

•off 

VCC*0» V|orVo^4.5V 

±100 


±100 

mA 

'CEX 

Vcc = 5.5 V, Vq = 5.5 V | Outputs high 

50 

50 

50 

liA 

•o§ 

Vcc = 5.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Ice 

Vcc = 5.6 V, •O^O, 

V| = Vcc or GND 

Outputs high 

1 250 

250 

250 

mA 

Outputs low 

24 30 

30 

30 

mA 

Outputs disabled 

0.5 250 

250 

250 

liA 

AICC^ 

Vcc = 5.5 V, 

One input at 3.4 V, 
Other inputs at 

Vcc or GND 

Data inputs 

Outputs enabled 

1.5 

1.5 

1.5 

mA 

Outputs disabled 

0.05 

0.05 

0.05 

Control inputs 

1.5 

1.5 

1.5 

Ci 

V| = 2.6 V or 0.5 V 

3 



PF 

Co 

Vq » 2.5 V or 0.5 V 

8 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at \/qq * 5 V. 
t This data sheet limit may vary among suppliers. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS099E - JANUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-30 













































SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS099E - JANUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

S1 

tPLH/tpHL 

Open 

tpLZ/tPZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



3V 

OV 


3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




1.5 V 


u. 


tpLH W 

I 

r 

*PHL 

I V 

I / 

f —r 

1.5 V 1 

^1.5 V 

I 

tPHL—W- 

1 

k 

—♦{-tpLH 


1.5 V 

s_ 

I I 

^1.5 V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


*PZL -►l 


|‘PLZ->j }+-_ 

“ Xi-sv I ■j^ L^o.av 


tpZH 


I tPHZ 

k- 


3V 

OV 

3.5 V 
VOL 


yTTyi 


\i ^,. _ n o ^OH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Ci_ includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT245, SN74ABT245A 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS081E - JANUARY 1991 - REVISED JULY 1994 


• State-of-the-Art EPIC-llB^** BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25X 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Package Options include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Smali-Outline (PW) 

Packages, Ceramic Chip Carriers (FK), 

Ceramic Flat (W) Packages, and Plastic (N) 
and Ceramic (J) DIPs 

description 

These octal bus transceivers are designed for 
asynchronous communication between data 
buses. The devices transmit data from the A bus 
to the B bus or from the B bus to the A bus 
depending upon the logic level at the 
direction-control (DIR) input. The output-enable 
(OE) input can be used to disable the device so the 
buses are effectively isolated. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

The SN74ABT245A is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-cIrcuit-board area. 

The SN54ABT245 Is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABT245A Is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 








SN54ABT245, SN74ABT245A 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ..., • . -0.5 V to 7 V 

Input voltage range, V| {except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage applied to any output in the high state or power-off state, Vq .-0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT245 .... 96 mA 

SN74ABT245A .... 128 mA 

Input clamp current, I|k (V| <0).... -18 mA 

Output clamp current, Iqk (Vq < 0) ...“50 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DB package.0.6 W 

DW package .1.6 W 

N package.’.1.3 W 

PW package .0.7 W 

Storage temperature range.-65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 760 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT245, SN74ABT245A 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS081E-JANUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 




SN54ABT245 

SN74ABT245A 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-32 

mA 

lOL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

5 

5 

ns/V 

At/AVcc 

Power-up ramp rate 

/ 

200 

|xs/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT245, SN74ABT245A 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS081E - JANUARY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25»C 

SN54ABT245 

SN74ABT245A 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, IOH = -3mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh * - 3 mA 

3 

3 

3 

Vcc = 4.5 V 

lOH = - 24 mA 

2 

2 


lOH = " 32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 64 mA 

0.55^ 


0.55 

■ 

Control inputs 

Vcc = 0 to 3-5 V, V| = Vcc or GND 

±1 

±1 

±1 

mA 

A or B ports 

Vcc = 2.1 V to 5.5 V, V|* Vcc or GND 

±20 

±100 

±20 

lOZPU 

Vcc = 0 to 2.1 V, 

Vo = 0.5 V to 2.7 V, OE = X 

±50 


±50 

pA 

lOZPD 

Vcc = 2.1V too, 

Vo = 0.5 V to 2.7 V, OE = X 

±50 


±50 

pA 

IQZH* 

Vcc = 2.1 V to 5.5 V, Vo = 2.7 V, 
OE>2V 

10 

10 

10 

mA 

lOZL* 

Vcc = 2.1 V to 5.5 V, Vo = 0.5 V, 
OE>2V 

-10 

-10 

-10 

mA 

'off 

Vcc = 0, V|orVo<4.5V 

±100 


±100 

mA 

hcEX 

Outputs high 

Vcc = 5.5 V, Vo = 5.5 V 

50 

50 

50 

pA 

|io§ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -140 -180 

-50 -180 

-50 -180 

mA 

Icc 

A or B ports 

Vcc = 5.5 V, 
io = o, 

V| = Vcc or GND 

Outputs high 

5 250 

250 

250 

ma 

Outputs low 

22 30 

30 

30 

mA 

Outputs disabled 

1 250 

250 

250 

mA 

Alcc^ 

Data inputs 

Vcc = 5.5 V, 

One input at 3.4 V, 
Other inputs at 

Vcc or GND 

Outputs enabled 

1.5 

1.5 

1.5 

mA 

Outputs disabled 

50 

50 

50 

pA 

Control inputs 

Vcc = 5.5 V, One Input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Ci 

Control inputs 

V| = 2.5 V or 0.5 V 

4 



PF 

Cio 

A or B ports 

Vo = 2.5 V or 0.5 V 

8 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at \/qq = 5 V. 

t The parameters lozH lOZL include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

If This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT245, SN74ABT245A 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS081E - JANUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 





SN54ABT245 

SN74ABT245A 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V. 

Ta = 25*0 

MIN 

MAX 

Vcc 
Ta = 

= 5V, 
25‘’C 


MIN 

MAX 

UNIT 




MIN 

TYP 

MAX 



MIN TYP 

MAX 




tPLH 

A or B 

B or A 

1 

2.6 

4.1 

1 

4.8 

1 

2 

3.2 

1 

3.6 

ns 

tPHL 

1 

2.9 

m 

1 

4.8 

1 

2.6 

3.5 

1 

3.9 

tpZH 

OE 

A or B 

1.3 

3.3 

4.8 

1 

5.9 

2 

3.5 


2 

5.6 

ns 

*PZL 

2.3 

4.3 

5.8 

2 


1.9 

4 

5.3 

1.9 

6.2 

tPHZ 

OE 

A or B 

1.7t 

4.7 

6.2 

1.7 

7.4 

2.2 

4.4 

5.4 

2.2 

5.9 

ns 

tpi_z 

1.7t 

4.3 

5.8 

1.7 

6.5 

1.5 

3 

4 

1.5 



t This data sheet limit may vary among suppliers. 
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SN54ABT245, SN74ABT245A 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS081E - JANUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tpZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


N-tw ——►! 



VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH —{<- 


I 

tPHL-H-► 




tpHL 


^ —4-*plh 


"N ^l-sv 


M.5V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


)|< 

>... 3V 

1.5 V 

^PZL —►! 1 




1 V-®'' I 

j£Y0L.*i-3y 

1 1 tpHZ -+l 

tPZH k- 

^__ , 

yi.5v 

T^OH-0-3V '^0” 
-« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT273, SN74ABT273 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLEAR 

SCBS185A- FEBRUARY 1991 - REVISED JULY 1994 


• State-of-the-Art EPIC-llB^^ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25"C 

• High-Drive Outputs (-32-mA Iqhi 
64-mA Iql) 

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK) and Flatpacks (W), and 
Standard Plastic (N) and Ceramic (J) DIPs 


SN54ABT273... J OR W PACKAGE 
SN74ABT273 ... DB, DW, OR N PACKAGE 
(TOP VIEW) 



description 

The 'ABT273 are 8-bit positive-ed ge-tri ggered 
D-type flip-flops with a direct clear (CLR) input. 
They are particularly suitable for implementing 
buffer and storage registers, shift registers, and 
pattern generators. 

Information at the data (D) inputs meeting the 
setup time requirements is transferred to the 
Q outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a particular 
voltage level and is not directly related to the 
transition time of the positive-going pulse. When 
the clock (CLK) Input is at either the high or low 
level, the D input signal has no effect at the output. 


SN54ABT273... FK PACKAGE 
(TOP VIEW) 




The SN74ABT273 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages In less than half the printed-circuit-board area. 


The SN54ABT273 is characterized for operation over the full military temperature range of -"55°C to 125°C. The 
SN74ABT273 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each flip-flop) 


1 INPUTS 

OUTPUT 

CLR 

CLK 

D 

Q 

L 

X 

X 

L 

H 

T 

H 

H 

H 

T 

L 

L 

H 

HorL 

X 

Qo 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA information Is current as of publication date. 

Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54ABT273, SN74ABT273 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLEAR 

SCBS185A- FEBRUARY 1991 ~ REVISED JULY 1994 _ 


logic symbolt 


CLR 

CLK 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 


11 


Hr 


Cl 


3 

ID 

2 

4 

5 


7 

6 


8 

9 


13 

12 


14 


15 


17 

16 


18 


19 






IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


logic diagram (positive iogic) 

ID 2D 3D 4D 5D 6D 7D 8D 



absoiute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, Vj (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output In the low state, Iq: SN54ABT273 . 96 mA 

SN74ABT273 . 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) ... “50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package..0.6 W 

DW package.1.6 W 

N package.1.3 W 

Storage temperature range .. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C dnd a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT273, SN74ABT273 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLEAR 

_SCBS18SA- FEBRUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 




SN64ABT273 

SN74ABT273 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

'OH 

High-level output current 

-24 

-32 

mA 

lOL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

10 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating inputs must be held high or low. 


electricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25‘’C 

SN54ABT273 

SN74ABT273 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l| =-18mA 

-1.2 

-1.2 

-1.2 

V 

vqh 

Vcc = 4.5 V, Iqh = “3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = -3 mA 

3 

3 

3 

Vcc = 4.5 V 

•oh = “24 mA 

2 

2 


Iqh = “32 mA 

2* 


2 

VoL 

Vcc = 4.5 V 

Iql = 48 mA 

0.55 

0.55 


V 

Iql = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, V| = Vcc or GND 

±1 

±1 

±1 

IxA 

•off 

Vcc = 0> V|orVo<4.5V 

±100 


±100 

mA 

'CEX 

Vcc = 5.5 V, Vq = 5.5 V Outputs high 

50 

50 

50 

liA 

'0* 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -200§ 

-50 -200§ 

-50 -200§ 

mA 

Icc 

Vcc = 5.5 V, '0 = 0 

V| = Vcc or GND 

Outputs high 

1 400§ 

400§ 

400§ 

mA 

Outputs low 

24 30 

30 

30 

mA 

Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5Vor 0.5 V 

7 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical vatues are at Vqq = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This data sheet limit may vary among suppliers. 

If This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 
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SN54ABT273, SN74ABT273 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLEAR 

SCBS185A- FEBRUARY 1991 - REVISED JULY 1994 


timing requirements over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



Vcc = 5V, 

Ta = 25«C 

SN54ABT273 

SN74ABT273 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 150 

0 150 

0 150 

MHz 

tw Pulse duration 

CLK high or low 

3.3 

3.3 

3.3 

ns 

CLRIow 

3.3 

3.3 

3.3 

tsu Setup time before CLKT 

Data high 

2 

2 

2 

ns 

Data low 

2.5 

2.5 

2.5 

^high 

2 

2 

2 

th Hold time after GLKT 

Data high or low 

1.2t 

1.4t 

1.2t 

ns 


t This data sheet limit may vary among suppliers. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc 
Ta = 

= 5V, 
25“C 

SN54ABT273 

SN74ABT273 

UNIT 


MIN 

MAX 

MIN 

MAX 

MIN 

MAX 


^max 



0 

150 

0 

150 

0 

150 

MHz 

tPLH 

CLK 

Q 

2.5 

6 

2.5 

HB 

2.5 

6.5 

ns 

tPHL 

3.3 

6.8 

3.3 

■a 

3.3 


tPHL 


Q 

2.5 

6.7t 

2.5 

8.2 

2.5 

7.4t 

ns 


t This data sheet limit may vary among suppliers. 
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SN54ABT273, SN74ABT273 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLEAR 

SCBS185A- FEBRUARY 1991 - REVISED JULY 1994 



LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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• State-of-the-Art EP/C-IIfl™ BiCMOS Design 
Significantiy Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqi^p (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Package Options tnciude Piastic 
Smaii-Outiine (DW) and Shrink 
Smaii-Outiine (DB) Packages, Ceramic 
Chip Carriers (FK), and Piastic (N) and 
Ceramic (J) DIPs 


SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS155B-JANUARY 1991 - REVISED JULY 1994 


SN54ABT373 ... J PACKAGE 
SN74ABT373... DB, DW, OR N PACKAGE 
(TOP VIEW) 


0€ 

1Q 

1D 

2D 

2Q 

3Q 

3D 

4D 

4Q 

GND 


[1 "^ 20 ] 
[2 19 ] 

[3 18 ] 

[4 17] 

[5 16] 

[6 15] 

[7 14] 

[8 13] 

[9 12 ] 

[10 11] 


Vcc 

8Q 

8D 

7D 

7Q 

6Q 

6D 

5D 

5Q 

LE 


description 

The eight latches of the 'ABT373 are transparent 
D-type latches. While the latch-enable (LE) input 
is high, the Q outputs follow the data (D) inputs. 
When the latch enable is taken low, the Q outputs 
are latched at the logic levels set up at the 
D inputs. 

A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or a high- 
impedance state. In the high-impedance state,.the 
outputs neither load nor drive the bus lines 
significantly. The high-impedance state and 
increased drive provide the capability to drive bus 
lines without need for interface or pullup 
components. 


SN54ABT373 ... FK PACKAGE 
(TOP VIEW) 




2D 

2Q 

3Q 

3D 

4D 


]4 

]5 

]6 

]7 

]8 


■ pLJa T Z T LIJ 

3 2 1 20 19 


9 10 11 12 13 

nrnrnrnrn 


18[ 

17C 

16C 

15C 

14C 


8D 

7D 

7Q 

6Q 

6D 


o Q LU o Q 

Z —I in m 

O 


The output-enable (OE) input does not affect the internal operations of the latches. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT373 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT373 is characterized for operation over the full military temperature rangeof-55°Cto 125°C.The 
SN74ABT373 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 
(each latch) 


INPUTS 

OUTPUT 

Q 


LE 

D 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN54ABT373, SN74ABT373 

OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t: 


Supply voltage range, Mqc .-....... “0-5 V to 7 V 

Input voltage range, V| (see Note 1) . -O.S V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT373 . 96 mA 

SN74ABT373 . 128 mA 

Input clamp current, I|k (V| < 0) ..-18 mA 

Output clamp current, Iqk (^O < 0) ... “^0 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.6 W 

DW package.1.6 W 

N package...1.3 W 

Storage temperature range ... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_SCBStSSB-JANUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 2) 



SN54ABT373 

SN74ABT373 

UNIT 


MIN MAX 

Vcc Supply voltage 

4.5 5.5 

4.5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

O 

O 

> 

o 

o 

< 

O 

O 

V 

Iqh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate | Outputs enabled 

5 

5 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

°C 


NOTE 3: Unused or floating inputs must be held high or low. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25"C 

SN54ABT373 

SN74ABT373 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = “3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 3 V, Iqh = -3 mA 

3 

3 

3 

Vcc = 4.5 V 

Iqh = “24 mA 

2 

2 


Iqh = “32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

•OL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 6-5 V, V| = Vcc or GND 

±1 

±1 

±1 

mA 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

104 

10t 

lot 

mA 

lOZL 

Vcc = 5.5 V, Vq = 0.5 V 

-lot 

-lot 

-10t 

pA 

'off 

VCC = 0. V|orVo<4.5V 

±100 


±100 

mA 

'CEX 

Vcc = 5.5 V, Vq = 5.5 V Outputs high 

50 

50 

50 

fiA 

io§ 

Vcc = 5.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

'cc 

Vcc = 5.5 V. '0 = 0, 

V| = Vcc or GND 

Outputs high 

1 250 

250 

250 

liA 

Outputs low 

24 30 

30 

30 

mA 

Outputs disabled 

0.5 250 

250 

250 

mA 

Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

3 



pF 

Co 

Vq = 2.5 V or 0.5 V 

6 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 
t This data sheet limit may vary among suppliers. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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SN54ABT373, SN74ABT373 

OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS155B-JANUARY 1991 - REVISED JULY 1994_ 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Ci. = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS155B-JANUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





LOAD CIRCUIT FOR OUTPUTS 


TEST 

SI 

tPLH''tPHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tPZH 

Open 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
S1 at7 V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 



3V 
0 V 

3.5 V 
VOL 

VOH 
« 0 V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, if < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT374, SN74ABT374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS111D- FEBRUARY 1991- REVISED JULY 1994 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• High-Drive Outputs (-32-mA Iqh. 

64-mA Iql) 

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Smali-Outiine (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 

description 

These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight flip-flops of the 'ABT374 are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock (CLK) input, the Q outputs 
are set to the logic levels that were set up at the 
data (D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 
need for interface or pullup components. OE does not affect internal operations of the flip-flop. Old data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT374 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT374 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABT374 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each flip-flop) 


1 INPUTS 1 

OUTPUT 

OE 

CLK 

D 

Q 

L 

T 

H 

H 

L 

T 

L 

L 

L 

HorL 

X 

Qo 

H 

X 

X 

Z 




EPIC-IIB is a trademark of Texas Instruments incorporated. 

PRODUCTION DATA Information Is current as of publication date. 

Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54ABT374, SN74ABT374 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS111D - FEBRUARY 1991 - REVISED JULY 1994_ 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqc .... V to 7 V 

Input voltage range, V| (see Note 1) .... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .. -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT374 . 96 mA 

SN74ABT374 .. 128 mA 

Input clamp current, I|k (V| < 0) ..— -18 mA 

Output clamp current, Iqk (Vq < 0) . “^0 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package.0.6 W 

DW package.1.6 W 

N package.1.3 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT374, SN74ABT374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS111D - FEBRUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 



SN54ABT374 

SN74ABT374 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

4.5 5.5 

4.5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.8 

0.8 

V 

Vl Input voltage 

o 

< 

O 

o 

o 

< 

O 

o 

V 

lOH High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

5 

5 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25®C 

SN54ABT374 

SN74ABT374 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

vqh 

Vcc = 4.5 V, I0H=*“3>t^A 

2.5 

2.5 

2.5 

V 

Vcc = 5V, l0H=-3fTiA 

3 

3 

3 

Vcc* 4.5 V 

IqH = -24 mA 

2 

2 


Iqh = -32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5-5 V, V| = Vccoi'CND 

±1 

±1 

±1 

pA 

'OZH 

Vcc * 5.5 V, Vq = 2.7 V 

10* 

10* 

10* 

liA 

'OZL 

Vcc = 5.5 V, Vq = 0.5 V 

-10* 

-10* 

-10* 

HA 

'off 

Vcc = 0. V|orVo<4.5V 

±100 


±100 

ma 

ICEX 

Vcc = 5.5 V, Vq = 5.5 V Outputs high 

50 

50 

50 

liA 

io§ 

Vcc = 5.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

'CC 

Vcc * 5.5 V, iQ = 0, 

V| = Vcc or GND 

Outputs high 

250 

250 

250 

mA 

Outputs low 

30 

30 

30 

mA 

Outputs disabled 

250 

250 

250 

mA 

AICC^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

2.5 



PF 

Co 

Vo = 2.5Vor 0.5 V 

7 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 
t This data sheet limit may vary among suppliers. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each Input that Is at the specified TTL voltage level rather than \/qq or GND. 
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SN54ABT374, SN74ABT374 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS111D - FEBRUARY 1991 - REVISED JULY 1994 


timing requirements over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



Vcc = 5V, 

Ta = 26“C 

SN54ABT374 

SN74ABT374 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 150 

0 150 

0 150 

MHz 

tw Pulse duration 

CLK high or low 

3.3 

3.3 

3.3 

ns 

tsu Setup time before CLKT 

Data high 

1 

2.5 

1 

ns 

Data low 

1.9t 

2.5 

1.9t 

th Hold time after CLKT 

Data high or low 

1.6t 

2.5 

1.6t 

ns 


t This data sheet limit may vary among suppliers. 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Ci, = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT374, SN74ABT374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS111D - FEBRUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


Input 1.5 V 



)^E 


3V 


OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH 


tPHL 



♦j- tpHL 



3V 

OV 

Vqh 

Vql 

Vqh 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tp < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 Is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT377, SN74ABT377 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 

SCBS156B - FEBRUARY 1991 - REVISED JULY 1994 


• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantiy Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• High-Drive Outputs (-32-mA Iqhi 
64-mA ioL) 

• Package Options inciude Piastic 
Smaii-Outiine (DW) and Shrink 
Smaii-Outiine (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 


SN54ABT377... J PACKAGE 
SN74ABT377... DB, DW, OR N PACKAGE 
(TOP VIEW) 


CLKEN [ 

1 

20 

] Vcc 

1 Q[ 

2 

19 

]8Q 

1Dt 

3 

18 

]8D 

2D[ 

4 

17 

]7D 

2Q[ 

5 

16 

]7Q 

3Q[ 

6 

15 

]6Q 

3D[ 

7 

14 

]6D 

4D[ 

8 

13 

]5D 

4Q[ 

9 

12 

]5Q 

gnd[ 

10 

11 

] CLK 


description 

The 'ABT377 are 8-bit positive-edge-triggered 
D-type flip-flops with a clock (CLK) input. They are 
particularly suitable for Implementing buffer and 
storage registers, shift registers, and pattern 
generators. 

Data (D) input information that meets the setup 
time requirements Is transferred to the Q outputs 
on the positive-going e dge of th e clock pulse if the 
common clock-enable (CLKEN) input is low. Clock 
triggering occurs at a particular voltage level and 
Is not directly related to the transition time of the 
positive-going pulse. When the buffered clock 
(CLK) input is at either the high or low level, the 
D input signal has no effect at the output. The 
circuits are d esigned to prevent false clocking by 
transitions at CLKEN. 


SN54ABT377 ... FK PACKAGE 
(TOP VIEW) 


Q O 


LU 
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2D ]4 
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16C 7Q 
15 C 6Q 
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The SN74ABT377 Is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT377 Is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT377 Is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

Q 

CLKEN CLK D 

H X X 

Qo 

L t H 

H 

L T L 

L 

X H or L X 

Qo 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54ABT377, SN74ABT377 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 

SCBS156B- FEBRUARY 1991 - REVISED JULY 1994 


logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


logic diagram (positive logic) 
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SN54ABT377, SN74ABT377 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 

_SCBS156B - FEBRUARY 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Ycc .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, \q: SN54ABT377 . 96 mA 

SN74ABT377 . 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (^o < 0) . 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.6 W 

DW package.1.6 W 

N package.1.3 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT377 

SN74ABT377 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

-32 

mA 

'OL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

5 

5 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

°C 


NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT377, SN74ABT377 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 

SCBS156B-FEBRUARY 1991 -REVISED JULY1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25^*0 

SN54ABT377 

SN74ABT377 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vqq = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vqq = 4.5 V, Iqh = -3 mA 

2.5 

2.5 

2.5 

V 

Vqq = 5 V, Iqh = ~3 mA 

3 

3 

3 

Vqq = 4.5 V 

Iqh = -24 mA 

2 

2 


Iqh = -32 mA 

2* 


2 

VOL 

Vqq = 4.5 V 

Iql = 48 mA 

0.55 

0.55 


V 

lOL = 64 mA 

0.55* 


0.55 

l| 

Vqq = 5.5 V, V| = Vqq or GND 

±1 

±1 

±1 

HA 

'off 

Vqq = 0, V| or Vq 4.5 V 

±100 


±100 

mA 

'CEX 

Vqq = 5.5 V, Vq = 5.5 V | Outputs high 

50 

50 

50 

mA 


Vqq = 5.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Jcc 

Vqq = 5.5 V, lo = 0, 

V| = Vqq or GND 

Outputs high 

1 250 

250 

250 

mA 

Outputs low 

24 30 

30 

30 

mA 

AIqq§ 

Vqq = 5.5 V, One input at 3.4 V, 

Other inputs at Vqq or GND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5Vor 0.5 V 

3 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



Vcc = 5V, 

Ta = 25X 

SN54ABT377 

SN74ABT377 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 150 

0 150 

0 150 

MHz 

tyy Pulse duration 

CLK high or low 

3.3 

3.3 

3.3 

ns 

tsu Setup time before CLKt 

Data high or low 

2 

2.5 

2 

ns 


3 

3 

3 

th Hold time after CLKt 

Data high or low 

1.8^ 

1.811 

1.811 

ns 

CLKEN high or low 

1.811 

1.811 

1.811 


^ This data sheet limit may vary among suppliers. 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25°C 

SN54ABT377 

SN74ABT377 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


^max 



150 

150 

150 

MHz 

tPLH 

CLK 

n 

2.2 

4.5 

6 

2.2 

7 

2.2 

6.5 

ns 

tPHL 


3.1 

5.3 

6.8 

2 

mm 

3.1 

llQgj 
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SN54ABT377, SN74ABT377 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 

SCBS156B- FEBRUARY 1991 - REVISED JULY 1994 



LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC^llB^'^ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• High-Drive Outputs (-32-mA Ioh> 

64-mA Iql) 

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 


SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS186A- FEBRUARY 1991 - REVISED JULY 1994 

SN54ABT533... J PACKAGE 
SN74ABT533... DB, DW, OR N PACKAGE 
fTOP VIEW) 



description 

The 'ABT533 are 8-bit transparent D-type latches 
with 3-state outputs designed specifically for 
driving highly capacitive or relatively low- 
impedance loads. They are particularly suitable 
for implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

When the latch-enable (LE) input is high, the 
Q outputs follow the complements ofjhe data 
(D) inputs. When LE Is taken low, the Q outputs 
are latched at the Inverse of the levels set up at the 
D inputs. The 'ABT533 provides Inverted data at 
its outputs. 


SN54ABT533 . .. FK PACKAGE 
(TOP VIEW) 



A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for Interface or pullup components. 


OE does not affect the internal operations of the latches. Previously stored data can be retained or new data 
can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT533 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT533 is characterized for operation over the full military temperature range of-55®C to 125°C. The 
SN74ABT533 is characterized for operation from -40®C to 85®C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of ail 
parameters. 
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SN54ABT533, SN74ABT533 

OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 


SCBS186A- FEBRUARY 1991 - REVISED JULY 1994 
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SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_SCBS186A- FEBRUARY 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0-5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq .-0.5 V to 5.5 V 

Current Into any output In the low state, Iq'. SN54ABT533 . 96 mA 

SN74ABT533 . 128mA 

Input clamp current, I|k (V| < 0). -18 mA 

Output clamp current, Iqk (Vq < 0) .-50 mA 

Maximum power dissipation at = 55®C (In still air) (see Note 2): DB package.0.6 W 

DW package.1.6 W 

N package.1.3 W 

Storage temperature range ..-65°Cto150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT533 

SN74ABT533 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level Input voltage 

2 

mm 

2 

V 

V|L 

Low-level input voltage 

t^.8 

0.8 

V 

V| 

Input voltage 


mm 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-32 

mA 

lOL 

Low-level output current 

— ^ 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 


10 

10 

ns/V 

ta 

Operating free-air temperature 

■Baa 


-40 

85 



NOTE 3: Unused or floating inputs must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of deveiopntent Characteristic data and other 
specifications are design goats. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT533, SN74ABT533 

OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS186A- FEBRUARY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25°C 

SN54ABT533 

SN74ABT533 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1 -2 

-1.2 

V 

Vqh 

^CC = 4-5 V, Iqh = “3 rnA 

2.5 

2.5 

2.5 

V 

Vcc = 5V, loH = -3niA 

3 

3 

3 

Vcc = 4-5 V 

lOH = “24 mA 

2 

2 


lOH = -32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, V| = VccorGND 

±1 


±1 

jiA 

iqzh 

Vcc = 5.5 V, Vo = 2.7 V 

lOt 

#io* 

lot 

HA 

•OZL 

Vcc = 5.5 V, Vo = 0.5 V 

-lot 

' -lot 

-lot 

mA 

loff 

Vcc = Vj or Vo ^ 4.5 V 

±150 


±150 

pA 

ICEX 

Vcc = 5.5 V, Vo = 5.5 V 

Outputs high 

50 

50 

50 

mA 

io§ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -140 -180 

"-50 -180 

-50 -180 

mA 

>CC 

Vcc = 5.5 V, lo = 0, 

V| = Vcc or GND 

Outputs high 

1 250 

250 

250 

pA 

Outputs low 

24 30 

30 

30 

mA 

Outputs disabled 

0.5 250 

250 

250 

pA 

Alcc^ 

Vcc = 5.5 V, 

One input at 3.4 V, 

Other inputs at Vcc or GND 

Outputs enabled 

1.5 

1.5 

1.5 

mA 

Outputs disabled 

1.5 

1.5 

1.5 

Control inputs 

1.5 

1.5 

1.5 

Ci 

V| = 2.5 Vor0.5V 

3 



pF 

Co 

Vo = 2.5 V or 0.5 V 

9 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqc = 5 V. 
t This data sheet limit may vary among suppliers. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc o'' GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figuref) 



PRODUCT PREVIEW Information concerns products In the formative or 
deslon phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
Change or discontinue these products without notice. 
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SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS186A- FEBRUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Ci. = 50 pF (uniess otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products in tiie formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas instruments reserves die right to 
change or discontinue these products without notice. 
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SN54ABT533, SN74ABT533 

OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SGBS186A- FEBRUARY 1991 - REVISED JULY 1994 _ 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

*PLH/tPHL 

Open 

‘PLZrtPZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


~ X’ » 




Output 


*phlH<— 


1”! 

f - 

1.5 V 

1 

1 

k- 



tPHL 


1.5 V 


M.5V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




tpZL l4- 


tpZH 


j ■j^ L*0-3V 




3V 

OV 

3.5 V 
VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 ^ ^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT534, SN74ABT534 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS187A- FEBRUARY 1991 - REVISED JULY 1994 


• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25^C 

• High-Drive Outputs (-32-mA Iqhi 
64-mA Iql) 

• Package Options Inciude Piastic 
Smaii-Outiine (DW) and Shrink 
Smaii-Outiine (DB) Packages, Ceramic 
Chip Carriers (FK), and Piastic (N) and 
Ceramic (J) DIPs 


SN54ABT534... J PACKAGE 
SN74ABT534... DB, DW, OR N PACKAGE 
(TOP VIEW) 


OE[ 

1 

20 ] 

1Q[ 

2 

19] 

1D[ 

3 

18] 

2D[ 

4 

17] 

2Q[ 

5 

16] 

35 [ 

6 

15] 

3D[ 

7 

14] 

4D[ 

8 

13] 

4Q[ 

9 

12] 

GND[ 

10 

11] 


Vcc 

8Q 

8D 

7D 

7Q 

6Q 

6D 

5D 

5Q 

CLK 


description 

The 'ABT534 are 8-bit flip-flops with 3-state 
outputs designed specifically for driving highly 
capacitive or relatively low-impedance loads. 

They are particularly suitable for Implementing 
buffer registers, I/O ports, bidirectional bus 
drivers, and working registers. 

The eight flip-flops of the 'ABT534 are 
edge-triggered D-type flipjTlops. On the positive 
transition of the clock, the Q outputs are set to the 
complement of the logic levels that were set up at 
the data (D) inputs. The 'ABT534 provide inverted 
data at their outputs. 

A buffered output-enable (OE) input can be used to place the eight outputs In either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operations of the flip-flop. Previously stored data can 
be retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


SN64ABT534 ... FK PACKAGE 
(TOP VIEW) 

y ULJ'LJLJLJ— 

T 3 2 1 20 19 r o- 
2D ]4 181 8D 

2Q ]5 17[ 7D 

3Q ]6 16[ TO 

3D ]7 15[ 6Q 

4D ] 8 14[ 6D 

9 1011 12 13 

_nnrnnn_ 

10 Q lO Q 

Z ttJ 1^5 lO 

o ^ 


The SN74ABT534 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT534 Is characterized for operation over the full military temperature range of-55°C to 125®C. The 
SN74ABT634 is characterized for operation from -40®C to 85®C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT534, SN74ABT534 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS187A- FEBRUARY 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . ~0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .-0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT534 . 96 mA 

SN74ABT534 . 128 mA 

Input clamp current, I|k (V| < 0). -18 mA 

Output clamp current, Iqk (Vq < 0) .“50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DB package.0.6 W 

DW package.1.6 W 

N package.1.3 W 

Storage temperature range .-65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT534 

SN74ABT534 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

VlH 

High-level input voltage 

2 

f' 

2 

V 

V|L 

Low-level input voltage 

:?/'C).8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

'oh 

High-level output current 

-24 

-32 

mA 

'OL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

5 

5 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
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SN54ABT534, SN74ABT534 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS187A- FEBRUARY 1991 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25^0 

SN54ABT534 

SN74ABT534 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

Vqh 

Vcc * "^-5 V, Iqh = “3 

2.5 

2.5 

2.5 

V 

Vcc = 5V, Iqh =-3 mA 

3 

3 

3 

Vcc = ^-5 V 

Iqh = “24 mA 

2 

2 


lOH = -32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, V| = VccorGND 

±1 

,±1 

±1, 

liA 

'OZH 

Vcc = 5.5 V, Vo = 2.7V 

50 

50 

50 

pA 

•OZL 

Vcc = 5.5 V, Vo = 0.5 V 

-50 

-50 

-50 

pA 

•off 

Vcc = 0, V} or Vo < 4.5 V 

±100 


±100 

pA 

ICEX 

Vcc = 5.5 V, Vo = 6.5 V Outputs high 

50 

50 

50 

pA 

iQ* 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -140 -200§ 

-50 -200§ 

-50 -200§ 

mA 

icc 

Vcc = 5.5 V, '0 = 0. 

Vl = Vcc or GND 

Outputs high 

1 250 

250 

250 

pA 

Outputs low 

24 30 

30 

30 

mA 

Outputs disabled 

0.5 250 

250 

250 

pA 

Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc o*' CND 

1.5 

1.6 

1.5 

mA 

Ci 

V| = 2.5Vor 0.5 V 

3 



pF 

Co 

Vo = 2.5 V or 0.5 V 

8 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This data sheet limit may vary among suppliers. ' 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 





Vcc = 5V, 

Ta = 25X 

SN54ABT534 

SN74ABT534 

UNIT 




MIN MAX 

MIN 

MAX 

MIN 

MAX 


^clock 

Clock frequency 


125 

125 

125 

MHz 

tw 

Pulse duration 

CLK high or low 

3.5 

3.5 

3.5 

ns 

tsu 

Setup time, data before CLKT 

High or low 

1.6 


1.6 

ns 

th 

Hold time, data after CLKT 

High or low 

1.6§ 

1 M 

1.6§ 

ns 


§ This data sheet limit may vary among suppliers. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas instruments reserves the right to 
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SN54ABT534, SN74ABT534 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS187A- FEBRUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Ta = 25°C 

SN54ABT534 

SN74ABT534 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


^max 



125 

175 


125 

125 

MHz 

tPLH 

CLK 

Q 

2.6 

4.5 

6.lt 

2.6 

7 

2.6 

6.7 

ns 

tPHL 


5.5 

6.7 

3.4 

7.9 

3.4 

7.6 

tpZH 

OE 

n 

1 

ESI 


t 

5.8 

1 

5.6t 

ns 

tpZL 


2.6 

4 

5.8 


BQ 

2.6 

6.8 

tPHZ 

OE 

Q 

2.4 

4.7 

6.6 

2.4 

7.6 

2.4 

7.3 

ns 

tPLZ 

2.3 

3.8 

5.8 

2.3 

6.8 

2.3 

6.5 


t This data sheet limit may vary among suppliers. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
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SN54ABT534, SN74ABT534 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS187A-FEBRUARY1991-REVISEDJUm99^^^^^^^^^^^^^^^^^^^^^^^ 

PARAMETER MEASUREMENT INFORMATION 





VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ • State-of-the-Art EPIC-llB^^ BiCMOS Design 

■ Significantly Reduces Power Dissipation 
I • ESD Protection Exceeds 2000 V Per 

I MIL-STD-883C, Method 3015; Exceeds 

I 200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25"C 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Package Options Include Plastic 
Smaii-Outline (DW) and Shrink 
Smaii-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 

description 

The 'ABT540 octal buffers and line drivers are 
ideal for driving bus lines or buffer memory 
address registers. The devices feature inputs and 
outputs on opposite sides of the package that 
facilitate printed-circuit-board layout. 

The 3-state control gate is a 2-input AND gate with 
active -lo w inp uts so that if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. 


SN54ABT540, SN74ABT540 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS188A- FEBRUARY 1991 - REVISED JULY 1994 


SN54ABT540 ... J PACKAGE 
SN74ABT540 ... DB, DW, OR N PACKAGE 
crop VIEW) 


OE1 [ 

1 

20 

] ^cc 

A1[ 

2 

19 

]OE2 

A2[ 

3 

18 

]Y1 

A3[ 

4 

17 

] Y2 

A4[ 

5 

16 

] Y3 

A5[ 

6 

16 

] Y4 

A6[ 

7 

14 

]Y5 

A7[ 

8 

13 

] Y6 

A8[ 

9 

12 

]Y7 

GND[ 

10 

11 

] Y8 


SN54ABT540 ... FK PACKAGE 
(TOP VIEW) 


A3 

A4 

A5 

A6 

A7 


CM ^ m y m 
< <iO:> O 


]4 

]5 

]6 

]7 

]8 


C JOOOII T 

3 2 1 20 19 


9 10 11 12 13 

nmrnnrn 

00 Q 00 CD 
< 2 >■ >- >■ 
O 


18[ 

17[ 

16[ 

15[ 

14[ 


Y1 

Y2 

Y3 

Y4 

Y5 


To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT540 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT540 is characterized for operation over the full military temperature range ofto 125°C. The 
SN74ABT640 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

Y 

OE1 

OK 

A 

L 

L 

L 

H 

L 

L 

H 

L 

H 

X 

X 

Z 

X 

H 

X 

z 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT540, SN74ABT540 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS188A- FEBRUARY 1991 - REVISED JULY 1994 


logic symbolt logic diagram (positive logic) 



tlhis symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1)... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .-0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT540 .. 96 mA 

SN74ABT540 . 128 mA 

Input clamp current, I|k (Vi < 0)..... -18 mA 

Output clamp current, Iqk (Vq < 0) ....”50 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.6 W 

DW package.1.6 W 

N package..1.3 W 

Storage temperature range....-65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT540, SN74ABT540 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS168A-FEBRUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 



SN64ABT540 

SN74ABT540 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

4.5 5.5 

4.5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

"o.8 

0.8 

V 

V| Input voltage 

0 CVcc 

0 Vcc 

V 

Iqh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

5 

5 

ns/V 

T/\ Operating free-air temperature 

'-55 125 

-40 85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 


electricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

xcoT 

Ta=:250C 

SN54ABT540 

SN74ABT540 

UNIT 




MIN 

TYPt 

MAX 

MIN 

MAX 

MIN 

MAX 

V|K 

Vcc = 4.5 V, 

l| =-18 mA 


-1.2 

-1.2 

-1.2 

V 


Vcc = 4.5 V, 

Iqh = - 3 mA 


2.5 

2.5 

2.5 


VOH 

Vcc = 5V. 

Iqh = - 3 mA 


3 

3 

3 


Vcc = 4.5 V 

Iqh = - 24 mA 

2 

2 




Iqh = - 32 mA 

2* 


2 


VOL 

Vcc = 4.5 V 

Iql = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V. 

V| = Vcc or GND 

±1 

±1 

±1 

laA 

'OZH 

Vcc = 5.5 V, 

Vq = 2.7 V 


50 

50 

50 

)iA 

'OZL 

Vcc = 5.5 V, 

Vq = 0.5 V 


-50 

. - -50 

-50 

IxA 

•off 

< 

o 

o 

It 

p 

V| or Vo^4.5 V 

±100 


±100 

liA 

'CEX 

Vcc = 5.5 V, 

Vq = 5.5 V 

Outputs high 

50 

50 

50 

jiA 

IQ^ 

Vcc = 5-5 V, 

Vq = 2.5 V 


-50 

-100 

-180 

-50 

-180 

-50 

-180 

mA 


Vcc = 5.5 V, 

V| = Vcc or GND 

io = o. 

Outputs high 


1 

250 

250 

250 

loA 

'cc 

Outputs low 


24 

30 

30 

30 

mA 



Outputs disabled 


0.5 

250 

250 

250 

mA 


Vcc = 5.5 V, 

Data inputs 

Outputs enabled 

1.5 

1.5 

1.5 


AICC§ 

One input at 3.4 V, 
Other inputs at 

Vcc 

Outputs disabled 

0.05 

0.05 

0.05 

mA 


Control inputs 

1.5 

1.5 

1.5 


Ci 

V| = 2.5Vor0.5 V 

3 



PF 

Co 

Vq » 2.5 V or 0.5 V 

8 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW information concerns products In the formative or 
desian phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT540, SN74ABT540 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS188A- FEBRUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voitage and operating free-air 
temperature, Cl = 50 pF (uniess otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and otiter 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT540, SN74ABT540 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS188A-FEBRUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

tPLH/tPHL 

Open 

tpLZ/tpZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Input 1.5 V 




3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH “l^-►! 


I 

tpHLH^-► 


rn 

•1.5 V 1 


1 

k- 



tPHL 


1.5 V 


"N ^I.SV 


^1.5V 


3V 

OV 

VOH 

VOL 

VoH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


_ Xf* _> 

^ - 3V 

1.5 V 

tpzL -►i 

' 


1 

tpLZ-^ 

— 

1 ^ 
1 

1 

\l.5V 1 

'-h 

j£VpL.*a3_V VOL 

tpZH ->| 

, tpHZ 

k- 

1 

1*- 

.. J 

^1.5 V 

- « OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tj- < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 


TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-79 









2-80 



I • State-oMhe-Art EPIC-llB^^ BiCMOS Design 
I Signfficantiy Reduces Power Dissipation 

I • ESD Protection Exceeds 2000 V Per 
I MiL-STD-883C, Method 3015; Exceeds 

I 200 V Using Machine Modei (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25"C 

• High-Drive Outputs (-32-mA ioH» 

64-mA Iql) 

• Package Options include Plastic 
Small-Outiine (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic Chip 
Carriers (FK) and Flatpacks (W), and 
Standard Plastic (N) and Ceramic (J) DIPS 

description 

The 'ABT541 octal buffers and line drivers are 
ideal for driving bus lines or buffering memory 
address registers. The devices feature inputs and 
outputs on opposite sides of the package to 
facilitate printed-circuit-board layout. 

The 3-state control gate is a 2-input AND gate with 
active -l ow in puts so that if either output-enable 
(OE1 or OE2) input is high, all eight outputs are in 
the high-impedance state. 


SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS093D-JANUARY 1991 - JULY 1994 


SN54ABT541 ... J OR W PACKAGE 
SN74ABT541 ... DB, DW, OR N PACKAGE 
(TOP VIEW) 
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1 
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2 
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3 
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SN54ABT541 ... FK PACKAGE 
(TOP VIEW) 
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To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT541 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT541 is characterized for operation over the full military temperature range of -55^0 to 125°C. The 
SN74ABT541 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

Y 

OE1 


A 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

Z 

X 

H 

X 

Z 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS093D -- JANUARY 1991 - JULY 1994 

logic symbolt logic diagram (positive logic) 

oeT 

OE2 

A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range , Vcc .. -0-5 V to 7 V 

Input voltage range, V| (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT541 .. 96 mA 

SN74ABT541 . 128 mA 

Input clamp current, I|k (V| < 0) ... -18 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package...0.6 W 

DW package.1.6 W 

N package.1.3 W 

Storage temperature range . -65°C to 150°C 


t Stresses beycnd these listed under “absclute maximum ratings” may cause permanent damage tc the device. These are stress ratings cniy, and 
functicnal eperatien cf the device at these cr any ether cenditiens beycnd these indicated under “recemmended eperating cenditiens” is net 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS093D - JANUARY 1991 - JULY 1994 


recommended operating conditions (see Note 3) 



SN54ABT541 

SN74ABT541 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

4.5 6.5 

4.5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

VlL Low-level input voltage 

0.8 

0.8 

V 

Vl Input voltage 

o 

< 

O 

O 

o 

< 

O 

O 

V 

Iqh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

6 

6 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

-1 

TEST CONDITIONS 

Ta = 25“C 

SN54ABT54i 

SN74ABT541 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, IOH=-3mA 

2.5 

2.5 

2.5 

V 

VCC = 5V, Iqh =-3 mA 

3 

3 

3 

Vcc = 4.5 V 

lOH = -24 mA 

2 

2 


I0H=-32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, V| = VccorGND 

±1 

±1 

±1 

mA 

lOZH 

Vcc = 5.5 V, Vo = 2.7 V 

50 

10 

50 

pA 

lOZL 

Vcc = 5.5 V, Vo = 0.5 V 

-50 

-10 

-50 

pA 

'off 

Vcc = 0, V|orVo<4.5V 

±100 


±100 

mA 

'CEX 

Vcc = 5.5 V, Vo = 5.5 V 

1 Outputs high 

50 

50 

50 

pA 

lo* 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -140 -180 

-50 -180 

-50 -180 

mA 

Ice 

Vcc = 5.5 V, IO = 0. 

V| = Vcc or GND 

Outputs high 

5 250 

250 

250 

pA 

Outputs low 

22 30 

30 

30 

mA 

Outputs disabled 

1 250 

250 

250 

pA 

Alcc§ 

Vcc = 5.5 V, 

One input at 3.4 V, 

Other inputs at Vcc or GND 

Outputs enabled 

1.5 

1.5 

1.5 

mA 

Outputs disabled 

50 

50 

50 

pA 

Control inputs 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

5 



PF 

Co 

Vo = 2.5 V or 0.5 V 

5 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS093D-JANUARY 1991 - JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS093D-JANUARY 1991 - JULY 1994 

PARAMETER MEASUREMENT INFORMATION 





LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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I • State-of-the-Art EPIC~llB^^ BiCMOS Design 
I Significantly Reduces Power Dissipation 

I • ESD Protection Exceeds 2000 V Per 
[ MIL-STD-883C, Method 3015; Exceeds 

I 200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• High-Drive Outputs (-32-mA ioH» 

64-mA Iql) 

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

The 'ABT543 octal transceivers contain two sets 
of D-type latches for temporary storage of data 
f lowing in either d irection. Separate lat ch-ena ble 
(LEAB or LEBA) and output-enable (OEAB or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow. 

The A-to-B enable (CEAB) input must be low in 
order to ent er data from A or t o output data from 
B. If CEAB is low and LEAB is low, the A-to-B 
latches are transp arent; a subsequent low-to-high 
transition of LEAB puts the A la tches in the storage 
mode. With CEAB and OEAB both low, the 3-state 
B outputs are active and reflect the data present 
at the output of the A latches. Data flow fr o m B to 
A is similar but requires using the CEBA, LEBA, 
and OEBA inputs. 


SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS157A-JANUARY 1991 - REVISED JULY 1994 


SN54ABT543 ... JT PACKAGE 
SN74ABT543 ... DB, DW, OR NT PACKAGE 
(TOP VIEW) 


leba[ 

oeba[ 

1 

2 

23 

o < 
m o 

DD o 
> 

A1[ 

3 

22 

] B1 

A2[ 

4 

21 

J B2 

A3[ 

5 

20 

] B3 

A4[ 

6 

19 

] B4 

A5[ 

7 

18 

] B5 

A6[ 

8 

17 

] B6 

A7[ 

9 

16 

]B7 

A8[ 

10 

15 

] B8 

ceab[ 

11 

14 

] LEAB 

gnd[ 

12 

13 

] OEAB 

SN54ABT543 ... FK PACKAGE 
(TOP VIEW) 

< 

a 

T- u 

< C 

1 < 

§1: 

CEBA 

B1 



/ncj 

nr 

a 

nr 

CT 

ai 

□—! 



T 4 

3 

2 

1 

28 27 26 J 


A2 

]5 






25L 

B2 

A3 

]6 






24[ 

B3 

A4 

]7 






23 [ 

B4 

NC 

38 






22 [ 

NC 

A5 

]9 






21 C 

B5 

A6 

3 10 






20 [ 

B6 

A7 

3ii 






197 

B7 


12 

_a 

13 

m 

14 

m 

15 

CD. 

16 

£□. 

17 18 

mo_ 



CO 

CQ 

Q 

o 

CD 

CQ 

CO 



< 

< 

z: 

z 

< 

< 

m 




LU 

o 


LU 

LU 





o 


o 





NC - No interna! connection 


To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT543 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-cIrcuit-board area. 


The SN54ABT543 is characterized for operation over the full military temperature range of--55®C to 125°C. The 
SN74ABT543 is characterized for operation from ■-40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS157A-JANUARY 1991 - REVISED JULY 19Q4 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CEAB 

LEAB 

OEAB 

A 

H 

X 

X 

X 

Z 

X 

X 

H 

X 

z 

L 

H 

L 

X 

Bo^ 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 


t A-to-B data flow is shown; B-to-A flow control is the 


same except that it uses CEBA, LEBA, and OEBA. 
t Output level before the indicated steady-state input 
conditions were established. 


logic symbol§ 


OEBA 

CEBA 

LEBA 

O^ 

CEAB 

I®[B 

A1 

A2 
A3 
A4 
AS 
A6 
A7 
, A8 


23 


13 


11 


14 


10 


1EN3 


^G1 

^ ICS 


2EN4 


Ng2 

H2C6 


V3 


6D 


SD 


4V 


22 


21 


20 


19 


18 


17 


16 


IS 


B1 

B2 

B3 

B4 

BS 

B6 

B7 

B8 


§This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS157A-JANUARY 1991 -REVISED JULY 1994 


logic diagram (positive logic) 



To Seven Other Channels 

Pin numbers shown are for the DB, DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 7 V 

Input voltage range, Vi (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT543 . 96 mA 

SN74ABT543 . 128mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.. 0.65 W 

DW package ...1.7 W 

NT package.1.3 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


Texas 

iN&reiJMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-89 

















SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS1S7A-JANUARY 1991 - REVISED JULY 1994_ 


recommended operating conditions (see Note 3) 




1 SN54ABT543 | 

1 SN74ABT543 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

6.8 

0.8 

V 

V| 

Input voltage 

1 0- 

; Vcc 1 

0 

Vcc 

V 

lOH 

High-level output current 

1 -24 1 

-32 

mA 

IQL 

Low-level output current 


48 1 

64 

mA 

At/Av 

Input transition rise or fall rate | Outputs enabled 

1 ^ 1 

5 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

1 xeex /^/^MnixirkMC 1 

1 Ta = 25'C 

1 SN54ABT543 

1 SN74ABT543 | 





1 MIN 

TYPt 

MAX 

1 MIN 

MAX 1 

1 MIN 

MAX 1 


V|K 

Vcc = 4.5 V, 

l|=-18mA 


-1.2 

-1.2 

-1.2 

V 


Vcc = 4.5 V, 

IQH “ -3 mA 


2.5 

2.5 

2.5 


VOH 

VCC = 5V, 

IqH = -3 mA 


3 

3 

3 


Vcc = 4.5 V 

Iqh = “24 mA 

2 

2 




Iqh = -32 mA 

2* * * § 


2 


VOL 

Vcc = 4-6 V 

Iql = 48 mA 

0.55 

0.55 


\/ 

Iql = 54 mA 

0.55* 


0.55 


l| 

Vcc = 5.5 V, 


Control inputs 

±1 

±1 

±1 

liA 

V| = Vcc or GND 


A or B ports 

±100 

±100 

±100 

Iqzh* 

Vcc = 5.5 V, 

Vo = 2.7 V 


10§ 

10§ 

10§ 

mA 

Iqzl* 

Vcc = 5.5 V, 

Vo = 0.5 V 


-10§ 

-10§ 

-10§ 

pA 

'off 

< 

o 

o 

II 

p 

V| or Vo < 4.5 V | 

±100 


±100 

liA 

'CEX 

Vcc = 5.5 V, 

Vo = 5.5 V 

Outputs high 

50 

50 

50 

IxA 

lo” 

Vcc = 5.5 V, 

Vo = 2.5 V 


-50 

-100 

-180 

-50 

-180 

1 -50 

-180 

mA 


Vcc = 5.5 V, 

io = o. 


Outputs high 


1 

250 

250 

250 

|iA 

Ice 

A or B ports 

Outputs low 


24 

34§ 

34§ 

34§ 

mA 


V| = Vcc or GND 


Outputs disabled 


0.5 

250 

250 

250 

pA 

AICC^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

Control inputs 

4 



PF 

Cio 

Vo = 2.5 V or 0.5 V 

A or B ports 

7 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 

t All typical values are at Vqc ® 5 V. 

t The parameters Iqzh and Iqzl include the input leakage current. 

§ This data sheet limit may vary among suppliers. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS157A - JANUARY 1991 - REVISED JULY 1994 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 






Vcc = 5V, 

Ta = 25^ 

SN54ABT543 

SN74ABT543 

UNIT 





MIN MAX 

MIN MAX 

MIN MAX 


tw 

Pulse duration, LEAB or LEBA low 


3.5 

3.5 

3.5 

ns 



Data before LEAB or LEBAT 

High 

3.6 

3.6 

3.5 


tsu 

Setup time 

Low 

3 

3 

3 

ns 

Data before CEAB or CEBAT 

High 

3.5 

3.5' 

3.5 



Low 

3 


3 


th 

Hold time 

Data after LEAB or LEBAT 

It 

:it 

it 

ns 

Data after CEAB or CEBAt 

It 

' it 

It 


t This data sheet limit may vary among suppiiers. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


SN54ABT543 

SN74ABT543 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

A or B 

B or A 

1.9 

4.4 

5.9 

1.9 

1.9 

6.9 

ns 

tPHL 

1.9 

4.4 

5.9 

1.9 

1.9 

6.9 

tPLH 

L^orLEM 

A or B 

1.6 

4.1 

5.6 

1.6 


1.6 

6.6 

ns 

tPHL 

2.1 

4.6 

6.1 

2.1 


2.1 

7.1 

tPZH 

OEBAorOEAB 

A r\r ^ 

1.4 

3.9 

5.4 

1.4 

1.4 

6.4 

ns 

tpzL 

M or D 

2.5 

5 

6.5 

2.5 

2.6 


tPHZ 

OEBA orOEAB 

A orB 

2.5t 

5.9 

7.4 


2.5t 

8.4 

ns 

tPLZ 

3 

5.5 

7 

3 

3 

8 

‘PZH 

CEBA or CEAB 

A or B 

1.4 

3.9 

5.4 

1.4 

1.4 

6.4 

ns 

tPZL 

2.5 

5 

6.5 

2.5 

2.5 

7.5 

‘PHZ 

CEBA or CEAB 

A or B 

3.2t 

5.9 

7.4 

3.2t 

3.2t 

8.4 

ns 

•PLZ 

3 

6.5 

7 

3 

3 

8 


t This data sheet iimit may vary among suppiiers. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS157A-JANUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tpHL 

Open 

tpLZ/tpZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


input 1.5 V 



XE 


3V 


OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 





Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




... 3V 

1.5 V 

tpZL -►! 

1 

, 1 

^ ' 

tpLZ-»{ 

k- 

1 

1 

\...v 1 

^voL + aLV v„, 

! 

tpZH 

1 tPHZ —►! 

k- 

1 

\ VOL 


^y^1.5V 

T^OH-0-3V 

- « OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq - 50 tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS190A-JANUARY 1991 - REVISED JULY 1994 


• State-oMhe-Art EP/C-IIS^m bicMOS Design SN54ABT573... J package 

Significantly Reduces Power Dissipation sn74ABT573 ... db, dw, or n package 

(TOP VIEW) 

• ESD Protection Exceeds 2000 V Per ____ 

MIL-STD-883C, Method 3015; Exceeds ^ r . ^ 1 Vrr 

200 V Using Machine Model (C = 200 pF, ^ D [ 2 19 ] 1 Q 

^ = 2D[3 18]2Q 

• Latch-Up Performance Exceeds 500 mA 3D [ 4 17 ] 3Q 

Per JEDEC Standard JESD-17 4D [ 5 is ] 4Q 

• Typical Vqlp (Output Ground Bounce) 6 D [ 6 15 ] 6Q 

<1 VatVcc = 5V,TA = 25"C 6D [ 7 14]6Q 

• High-Drive Outputs {-32-mA Iqh* 7D [ 8 13 ] 7Q 

64-mA Iol) ^ ^ 2 ]SQ 

• Package Options Include Plastic ^ ^ _ 11 ^ 

Small-Outline (DW) and Shrink 

Smail-Outiine (DB) Packages, Ceramic sn 54ABT573 ... fk package 

Chip Carriers (FK), and Plastic (N) and (top view) 

Ceramic (J) DIPs ,,,, o _ 

S 9\o:> 2 

description ynrianiDTzi 

These 8-bit latches feature 3-state outputs 3DJ4 18 L 2Q 

designed specifically for driving highly capacitive 4 D J 5 17L 3Q 

or relatively low-impedance loads. They are 5 DJ 6 16 L 4Q 

particularly suitable for implementing buffer 6D J 7 15L SQ 

registers, I/O ports, bidirectional bus drivers, and ^ ® 9 1011 1213 ^"^^ 

working registers. r-im—ii—ir-i 

Q Q LU o o 

The eight latches of the 'ABT573 are transparent 00 z -j 00 n. 

D-type latches. While the latch-enable (LE) input 
is high, the Q outputs follow the data (D) Inputs. 

When the latch enable Is taken low, the Q outputs 
are latched at the logic levels set up at the 
D inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The $N74ABT573 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages In less than half the printed-circult-board area. 

The SN54ABT573 is characterized for operation over the full military temperature range of “55°C to 125°C. The 
SN74ABT573 Is characterized for operation from -40°C to 85®C. 


3D J4 

■ 18C 

2Q 

4D 35 

17C 

3Q 

5D ]6 

16C 

4Q 

6D ]7 

15[ 

5Q 

7D ]8 

14C 

6Q 

9 

.—a 

10 11 12 13 

lapoa_ 



Q Q LU o o 

GO Z -• CO h- 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of ail parameters. 


Texas 

Instruments 


Copyright © 1994, Texas Instruments Incorporated 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-93 




SN54ABT573, SN74ABT573 

OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS190A-JANUARY 1991 - REVISED JULY 1994 

FUNCTION TABLE 
(each latch) 



tlhis symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12, 


absolute maximum ratings over operating free-air temperature range (uniess otherwise notecl)^: 


Supply voltage range, Vcc .. • ”0-5 V to 7 V 

Input voltage range, V| (see Note 1) .i.... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .. -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT573 .. 96 mA 

SN74ABT573 . 128 mA 

Input clamp current, I|k (V| < 0) .. -18 mA 

Output clamp current, Iqk (Vq < 0) .. "50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.6 W 

DW package..1.6 W 

N package.1.3 W 

Storage temperature range..... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 760 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_SCBS190A - JANUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 



SN54ABT573 

SN74ABT573 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

4.5 5.5 

4.5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Iqh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

5 

5 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

. "C 


NOTE 3: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25"C 

SN54ABT573 

SN74ABT573 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, IOH=-3mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, lOH = -3 mA 

3 

3 

3 

Vcc = 4.5 V 

iOH = -24 mA 

2 

2 


lOH =-32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 3.5 V, V| = Vcc or GND 

±1 

±1 

±1 

mA 

iOZH 

Vcc = 5.5 V, Vo = 2.7 V 

50 

10 

50 

mA 

IQZL 

Vcc = 5.5 V, Vo = 0.5 V 

-50 

-10 

-50 

mA 

■off 

Vcc = 0> V|orVo^4.5V 

±100 


±100 

HA 

ICEX 

Vcc = 5.5 V, Vo = 5.5 V 

Outputs high 

50 

50 

50 

mA 

lO^ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -180 


mA 

'cc 

Vcc = 5.5 V, lo = 0, 

Vi = Vcc or GND 

Outputs high 

1 250 

250 

250 

mA 

Outputs low 

24 30 

30 

30 

mA 

Outputs disabled 

0.5 250 

250 

250 

fiA 

AICC§ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5Vor 0.5 V 

3 



PF 

Co 

Vo = 2.5 V or 0.5 V 

6 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. . 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc o*' ^ND. 
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SN54ABT573, SN74ABT573 

OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS190A-JANUARY 1991 - REVISED JULY 1994 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 



switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, C|. = 50 pF (uniess otherwise noted) (see Figure 1) 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_ SCBS190A-JANUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500^2 

-AW— 


500 0 


O Open 
9 GND 


TEST 

SI 

tPLH/tpHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Input 1.5 V 


XE 


3V 


OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH 


tPHL 



>[- tpHL 



3V 

OV 

VOH 

VoL 

VOH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


tpZL -♦l !♦- 


tPLZ 


L 


I I ‘PHZ 
»PZH -P| f*- 


I j^ L^.o.3V 

JPHZ-PI 

^ _I 


^Voh-0.3V 


3V 

OV 

3.5 V 
VOL 

VOH 
« 0 V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT574... FK PACKAGE 
(TOP VIEW) 

.... o 

Q Q ^ a 
(M 'T- 10 > 


SN54ABT574, SN74ABT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS191A-JANUARY 1991 - REVISED JULY 1994 


• State-of-the-Art EPIC-llB^^ BICMOS Design sn54ABT574 ... j package 

Significantly Reduces Power Dissipation sn74ABT574 ... db, dw, or n package 

^ ^ ^ (TOP VIEW) 

• ESD Protection Exceeds 2000 V Per 

MIL-STD-883C, Method 3015; Exceeds oP H U |, 

200 V Using Machine Modei (C = 200 pF, _ ^ ^ 

2D[3 18]2Q 

• Latch-Up Performance Exceeds 500 mA 3D [ 4 i 7 ] 3 Q 

Per JEDEC Standard JESD-17 4D [ 5 is ] 4Q 

• Typical Vqlp (Output Ground Bounce) 5D [ 6 15 ] 5Q 

< 1 V at Vcc = 5 V, Ta = 25°C 6D [ 7 14 ] 6Q 

• High-Drive Outputs (-32-mA IqH’ 7D [ 8 13]7Q 

64-mA ioL) 8D [ 9 12 ] 8Q 

• Package Options inciude Plastic _HP 

Small-Outline (DW) and Shrink 

Smail-Outiine (DB) Packages, Ceramic sn54ABT574 ... fk package 

Chip Carriers (FK), and Plastic (N) and (top view) 

Ceramic (J) DIPS o 

' Q Q a 

(M 'T- 10 > 

description 

321 20 19 

These 8-bit flip-flops feature 3-state outputs ^^34 i8[ 2 Q 

designed specifically for driving highly capacitive ^ ^ 17L 3Q 

or relatively low-impedance loads. They are 4Q 

particularly suitable for implementing buffer 6D]7 15[ 5Q 

registers, I/O ports, bidirectional bus drivers, and ^ ^ 9 10 11 12 13 ^"^^ 

working registers. nmmr-im 

Q Q O O 

The eight flip-flops of the 'ABT574 are 00 z ^ 00 

edge-triggered D-type flip-flops. On the positive ^ 

transition of the clock (CLK) input, the Q outputs 
are set to the logic levels that were set up at the 
data (D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

^ does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74ABT574 Is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT574 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABT574 Is characterized for operation from -40°C to 85°C. 


Q Q O O 

GO z T-J 00 
O O 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54ABT574, SN74ABT574 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS191A-JANUARY 1991 - REVISED JULY 1994 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

Q 

OE CLK D 

L T H 

H 

L T L 

L 

L H or L X 

Qo 

H X X 

z 


logic symbolt 


logic diagram (positive logic) 


OE 

CLK 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 




11 


EN 

[> Cl 


2 

ID V 

19 

3 

18 


4 

17 


5 

16 


6 

15 


7 

14 


8 

13 


9 

12 





IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)4= 


Supply voltage range, Vcc .. -0.6 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or povyer-off state, Vq . -O.S V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT574 . 96 mA 

SN74ABT574 ... 128 mA 

Input clamp current, Ijk (V| < 0) .. -18 mA 

Output clamp current, Iqk (Vq < 0) .. “50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DB package.0.6 W 

DW package.1.6 W 

N package.1.3 W 

Storage temperature range . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT574, SN74ABT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS191A - JANUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 



SN54ABT574 

SN74ABT574 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

4.5 5.5 

4.5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

0 Vcc 

o 

< 

O 

O 

V 

Iqh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

5 

5 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

“C 


NOTE 3: Unused or floating inputs must be held high or low. 


electricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25"C 

SN64ABT574 

SN74ABT574 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4-5 V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = “3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = “3 mA 

3 

3 

3 

Vcc = 4.5 V 

Iqh = ”24 mA 

2 

2 


Iqh = ”32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

Iql = 48 mA 

0.55 

0.55 


V 

Iql = 64 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, V| = Vcc or GND 

±1 

±1 

±1 

pA 

•OZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

10 

50 

pA 

'OZL 

Vcc = 5.5 V, Vq = 0.5 V 

-50 

-10 

-50 

pA 

loff 

Vcc = 0. ViorVo<4.5V 

±100 

±500 

±100 

liA 

ICEX 

Vcc = 5.5 V, Vq = 5.5 V Outputs high 

50 

50 

50 

pA 

lO* 

Vcc = 5.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

. -50 -180 

mA 

'cc 

Vcc = 5.5 V, Iq = 0, 

V| = Vcc or GND 

Outputs high 

1 250 

250 

250 

mA 

Outputs low 

24 30 

30 

30 

mA 

Outputs disabled 

0.5 250 

250 

250 

pA 

Alcc§ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

3 



PF 

Co 

Vo = 2.5 V or 0.5 V 

8 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 6 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc ^ND. 
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SN54ABT574, SN74ABT574 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS191A-JANUARY 1991 - REVISED JULY 1994 


timing requirements over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



Vcc = 5V, 

Ta = 25"C 

SN54ABT574 

SN74ABT574 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

150 

150 

150 

MHz 

tw Pulse duration, CLK high or low 

3.3 

3.3 

3.3 

ns 

tsu Setup time, data before CLKT 

High 

1 

1.5 

1 

ns 

Low 

1.5 

2 

1.5 

th Hold time, data after CLKt 

High or low 

1.5t 

2 

1.5t 

ns 


t This data sheet limit may vary among suppliers. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT574, SN74ABT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS191A-JANUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

*PLH/tPHL 

Open 

tPLZ^PZL 

7V 

•PHZrtPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



input 1.5 V 


)(E 


3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATiON 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 



¥ 


1.5 V 


tPLH 


tPHL 


]<-H—►!- ‘phl 



I I 

^ -p| -►[-tpLH 

N^1.5V ^1.5 V 


3V 

OV 


VOH 

VoL 


VOH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



^ )i* 

— 

3V 

tpZL ->1 

k— 1 



1 

|tpuz-pj 

k- __ .. 

3.5 V 

1 ^ 

1 

\^1.5V I 

_/Vol + 0.3V 

1 

tpZH ->1 

, tPHZ -M 

I 

1 

VOL 


^1.5 V 

■■^H-0.3V 

VOH 

« 0 V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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• State-of-the-Art EPIC-llB^^ BICMOS Design 
Significantly Reduces Power Dissipation 

• eSD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=:0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• Typical Vqlp (Output Ground Bounce) 
< 1 V at Vcc = 5 V, Ta = 25®C 

• High-Drive Outputs (-32-mA Iqh* 
64-mA Iql) 

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 


description 

These octal bus transceivers are designed for 
asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. The 'ABT620 
provides inverted data at its outputs. 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A bus 
depending upon the l ogic levels at the 
output-enable (OEAB and OEBA) inputs. 


SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS113B- FEBRUARY 1991 - REVISED JULY 1994 


SN54ABT620... J PACKAGE 
SN74ABT620... DB, DW, OR N PACKAGE 
(TOP VIEW) 


OEAB [ 

1 


A1 [ 

2 

19] 

A2 [ 

3 

18] 

Asi 

4 

17] 

A4[ 

5 

16] 

A5[ 

6 

15] 

A6[ 

7 

14] 

A7[ 

8 

13] 

A8[ 

9 

12 ] 

GND [ 

10 

11 ] 


Vcc 

OEBA 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


SN54ABT620 ... FK PACKAGE 
(TOP VIEW) 


CD 

m O 

Cvi 'r~ LU Q 
< < 0:> 


A3] 4 
A4 ] 5 

as] 6 

as] 7 
A7]8 


-onaocr 

3 2 1 20 19 


9 10 11 12 13 

nnnnn 

CO Q 00 N. CD 
< 2 CD DO CO 
0 


18C 

17C 

16C 

15[ 

14C 


B1 

B2 

B3 

B4 

B5 


The output-enable inputs can be used to disable the device so that the buses are effectively isolated. The 
dual -enabl e configuration gives th e transc eivers the capability of storing data by simultaneously enabling OEAB 
and OEBA. When both OEAB and OEBA are enabled and all other data sources to the two sets of bus lines are 
at high impedance, both sets of bus lines (16 in all) will remain at their last states. In this way, each output 
reinforces its input in this configuration. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vqc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 
OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by 
the current-sourcing capability of the driver. 

The SN74ABT620 is available in TPs shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-cIrcuit-board area. 

The SN54ABT620 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABT620 is characterized for operation from -40°C to 85°C. 


EPIC-IIB is a trademark of Texas instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS113B-FEBRUARY 1991 - REVISED JULY 1994 


FUNCTION TABLE 


INPUTS 

OPERATION 


OEBA OEAB 

L L 

B data to A bus 

L H 

B data to A bus, 

A data to B bus 

H L 

Isolation 

H H 

A data to B bus 


logic symbolt 


logic diagram (positive logic) 


OEBA 

OEAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 


19 




EN1 

EN2 


VI 


2V 


18 


17 


16 


15 


14 


13 


12 


11 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 



To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... “0*5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) ... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .. -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT620 . 96 mA 

SN74ABT620 ... 128 mA 

Input clamp current, I|k (V| < 0) ... ~18 mA 

Output clamp current, Iqk (Vq < 0) ■ ... • • .. ”50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.6 W 

DW package.1.6 W 

N package.1.3 W 

Storage temperature range ..... -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 160®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS113B - FEBRUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 




1 SN54ABT620 

1 SN74ABT620 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

v 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

' 0.8 

0.8 

V 

V| 

Input voltage 

1 0 

Vcc 1 

1 0 

Vcc 

V 

IQH 

High-level output current 

-24 

-32 

mA 

IQL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate Outputs enabled 

5 

5 

ns/V 

ta 

Operating free-air temperature 

-65 

125 

-40 

86 

°C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25‘’C 

SN54ABT620 

SN74ABT620 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4-5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V, Iqh = “3 fTiA 

2.5 

2.5 

2.5 

V 

Vcc = 3 V, Iqh = "3 niA 

3 

3 

3 

Vcc = 4.5 V 

lOH = "24 mA 

2 

2 


lOH = -32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

IqL = 54 mA 

0.55* 


0.55 

■ 

Control inputs 

Vcc = 3.5 V. Vj = Vcc or GND 

±1 

±1 

±1 

liA 

A or B ports 

:^100 

±10Q 

±100 

lOZH* 

Vcc = 5.5 V, Vo = 2.7 V 

50 

.40’ 

50 

pA 

Iqzl* 

Vcc = 5.5 V, Vo = 0.5 V 

-50 

-50 

-50 

HA 

'off 

VCC = 0. V|orVo<4.5V 

±100 


±100 

mA 

ICEX 

Vcc = 5.5 V, Vo = 5.5 V Outputs high 

50 

50 

50 

fiA 

io§ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-$0 -180 

-50 -180 

mA 

icc 

A or B ports 

Vcc = 5.5 V. 

io = o. 

V| = Vcc or GND 

Outputs high 

5 250 

il"-' 250 

260 

)iA 

Outputs low 

24 30 

30 

30 

mA 

Outputs 

disabled 

0.5 250 

250 

250 

HA 

Alcc^ 

Data inputs 

Vcc = 5.5 V, 

One input at 3.4 V, 

Other inputs at Vcc or GND 

Outputs 

enabled 

1.5 

1.5 

1.5 

mA 

Outputs 

disabled 

0.06 

0.06 

0.05 

Control inputs 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

Ci 

Control inputs 

V| = 2.5 V or 0.5 V 

4 



PF 

Cio 

A or B ports 

Vo = 2.5 V or 0.5 V 

7 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

i The parameters IqzH ^ind Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than MqC o*' GND. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of deveiopment Characteristic data and other 
specifications are design goais. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS113B - FEBRUARY 1991 - REVISE&JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS113B-FEBRUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

S1 

tPLH/tPHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




3V 

OV 


tPLH 


k-4- 


tPHL-K-► 




*PHL 


:i- vqh 

1.5 V 

VOL 


^ —4-‘pi.h 




VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
S1 at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


__)|S 

/ - 

1.5 V 

tPZL 

I 

i 

[tpLZ 

k- 

I > 

I 

V I 

V'" I 

lx- 

_^V0L.+ a3V 

I 

tpZH -►) 

, tpHZ -►I 

I 

^OL 

_J_ : 

_/ 

;/l.5V 

T^OH-0.3V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, ^ 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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State-of-the-Art EPIC~11B^** BiCMOS Design 
Significantly Reduces Power Dissipation 


• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 


• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• Typical Vqlp (Output Ground Bounce) 
< 1 V at Vcc = 5 V, Ta = 25°C 

• High-Drive Outputs (-32-mA Iqh* 
64-mA Iql) 

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 


description 

The SN54ABT623A and SN74ABT623 bus 
transceivers are designed for asynchronous 
communication between data buses. The control 
function implementation allows for maximum 
flexibility in timing. The SN54ABT623A and 
SN74ABT623 provide true data at their outputs. 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A bus 
depending upon the l ogic levels at the 
output-enable (OEAB and OEBA) inputs. 


SN54ABT623A, SN74ABT623 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS114B- FEBRUARY 1991 - REVISED JULY 1994 


SN54ABT623A.. 

. J PACKAGE 

SN74ABT623... DB, DW, OR N PACKAGE 
(TOP VIEW) 

oeab[ 

1 

20 

] Vcc 

A1 [ 

2 

19 

lOEBA 

A2[ 

3 

18 

]B1 

A3[ 

4 

17 

] B2 

A4[ 

5 

16 

] B3 

A5[ 

6 

15 

] B4 

A6[ 

7 

14 

] B5 

A7[ 

8 

13 

] B6 

A8[ 

9 

12 

]B7 

gnd[ 

10 

11 

] B8 


SN54ABT623A ... FK PACKAGE 
(TOP VIEW) 


GO 

^ O 

cy - y o 
< < o:^ 


A3] 4 
A4 ] 5 

as ] 6 

as] 7 
A7]8 


3 2 1 20 19 


9 10 11 12 13 

nmnrnm 

00 Q 00 h- CD 
< g CD CO CD 

CD 


18[ 

17[ 

16[ 

isC 


B1 

B2 

B3 

B4 

B5 


The output-enable Inputs can be used to disable the device so that the buses are effectively isolated. The 
dual -enabl e configuration gives the transceivers the capability of storing data by simulta neously enabling OEAB 
and OEBA. Each output reinforces its input in this configuration. When both OEAB and OEBA are enabled and 
all other data sources to the two sets of bus lines are at high impedance, both sets of bus lines (16 in all) will 
remain at their last states. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vqc through a 
pullup resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 
OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by 
the current-sourcing capability of the driver. 

The SN74ABT623 is available In Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages In less than half the printed-circuit-board area. 

The SN54ABT623A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT623 is characterized for operation from -40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN54ABT623A, SN74ABT623 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS114B- FEBRUARY 1991 - REVISED JULY 1994 


FUNCTION TABLE 


INPUTS 

OPERATION 

OEBA OEAB 

L L 

L H 

H L 

H H 

B data to A bus 

B data to A bus, 

A data to B bus 

isolation 

A data to B bus 


logic symbolt 


logic diagram (positive iogic) 


OEBA 

OEAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 


19 




EN1 

EN2 


VI 


1 < 


1> 2V 


18 


a 

r 



17 



16 

_ 


15 

14 

13 

_ ^ _ 

rr 


12 

"-^— w 

11 

— ^ - 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 



To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT623A . 96 mA 

SN74ABT623 . 128mA 

Input clamp current, I|k (V| < 0) .-18 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.6 W 

DW package.1.6 W 

N package. 1.3 W 

Storage temperature range.... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES; 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT623A, SN74ABT623 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS114B-FEBRUARY 1991 -REVISED JULY 1994 


recommended operating conditions (see Note 3) 


Vcc Supply voltage 


V|H High-level input voltage 


V|L Low-level Input voltage 


V| Input voltage 


lOH High-level output current 


Iql Low-level output current 


At/Av Input transition rise or fall rate 


Ta Operating free-air temperature 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


Outputs enabled 


SN54ABT623A 

SN74ABT623 

UNIT 

MIN MAX 

MIN MAX 

4.5 5.5 

4.5 5.5 

V 

2 

2 

V 

0.8 

0.8 

V 

o 

< 

O 

O 

o 

< 

O 

O 

V 

-24 

-32 

mA 

48 

64 

mA 

5 

5 

ns/V 

-55 125 

U5 

00 

O 

1 

“C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

V|K 

Vcc = 4.5 V, 

l| = -18 m/ 

I 



Vcc = 4.5 V, 

lOH = -3 mA 



Vcc = 5 V, 

lOH = -3 mA 

vOH 


Vcc = 4.5 V 

lOH = “24 mA 



lOH = -32 mA 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

!OL = 54 mA 

H 

Control inputs 



r'Kirx I 

■H 

A or B ports 

VCC ~ 


bZH* 

Vcc = 5.5 V, 

Vo = 2.7 V 


Iqzl* 

Vcc = 5.5 V, 

Vo =* 0.5 V 


■off 

vcc = o- 

ViorVo<4.5V | 

ICEX 

Vcc = 5.5 V, 

Vo = 5.5 V 

Outputs high 

io§ 

Vcc = 5.5 V, 

Vo = 2.5 V 






Outputs high 

Icc 

A or B ports 

Vcc = 5.5 V, 

io = o, 

V| = Vcc O'' gn 


Outputs low 

D 

Outputs 

disabled 


Data inputs 

Vcc = 5.5 V. 

One input at 3.4 V, 

Outputs 

enabled 

AICC^ 

Other inputs at Vcc 
or GND 

Outputs 

disabled 


Control Inputs 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc O'' ^ND 

Ci 

Control inputs 

V| = 2.5 V or 0.5 V 

Cio 

A or B ports 

Vo = 2.5 V or 0.5 V 


Ta = 25°C 


MiN TYPt MAX 


SN54ABT623A SN74ABT623 



* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Mqq = 5 V. 

t The parameters Iqzh ^ind Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goais. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT623A, SN74ABT623 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS114B- FEBRUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT623A, SN74ABT623 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS114B - FEBRUARY 1991 -- REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH^tpHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


input 



1.5 V 



3V 

OV 


Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH 


tPHL 



.U -►[- tpHL 



N -►{-tpLH 



3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



5V 


tpZL -♦l 

k- 

1 , 

1 

1 tPLZ - 

^ _. 

. 1. \ 

1 

\l.6V 

! -/vOLh- 0-3V 

1 

tpZH -►) 

tf™ 

1 , 

_1_ 

___y 

^1.5 V 

^’i^^H-0.3V 


3V 

OV 

3.5 V 
VoL 

VoH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance, 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tf < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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■ • State-of-the-Art EPIC-llB^^ BiCMOS Design 

■ Significantly Reduces Power Dissipation 
I • ESD Protection Exceeds 2000 V Per 

I MIL-STD-883C, Method 3015; Exceeds 

I 200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25"C 

• High-Drive Outputs (-32-mA Iqhj 
64-mA Iol) 

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 

description 

The 'ABT640 bus transceivers are designed for 
asynchronous communication between data 
buses. These devices transmit data from the 
A bus to the B bus or from the B bus to the A bus 
depending upon the level at the direction-control 
(DIR) input. The output-enable (OE) input can be 
used to disable the device so that the buses are 
effectively isolated. 


SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS104B- FEBRUARY 1991 - REVISED JULY 1994 


SN54ABT640... J PACKAGE 
SN74ABT640... DB, DW, OR N PACKAGE 
crop VIEW) 


dir[ 

1 


A1[ 

2 

19] 

A2[ 

3 

18] 

A3[ 

4 

17] 

A4[ 

5 

16] 

A5t 

6 

15 ] 

Asi 

7 

14] 

A7[ 

8 

13] 

A8[ 

9 

12] 

gnd[ 

10 

11] 


Vcc 

OE 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


SN54ABT640... FK PACKAGE 
(TOP VIEW) 


A3 

A4 

A5 

A6 

A7 




^ £ 8|lu 
< Q >^|0 


]4 

]5 

]6 

]7 

]8 


aoaap 

3 2 1 20 19 


9 10 11 12 13 

rzinnari.. 

00 Q CX) N. CD 
< 2 00 CQ (2Q 
(D 


18C 

17C 

16C 

15[ 

14[ 


B1 

B2 

B3 

B4 

B5 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT640 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outllne packages in less than half the printed-circuit-board area. 


The SN54ABT640 is characterized for operation over the full military temperature range of -55°C to 125®C. The 
SN74ABT640 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 


INPUTS 

OPERATION 

OE DIR 

L L 

L H 

H X 

B data to A bus 

A data to B bus 

Isolation 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS104B - FEBRUARY 1991 - REVISED JULY 1994 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)^ 


Supply voltage range, Vcc . -O-S V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT640 . 96 mA 

SN74ABT640 . 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) .. • ■ - 50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2); DB package.0.6 W 

DW package.1.6 W 

N package.'..1.3 W 

Storage temperature range . “66°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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recommended operating conditions (see Note 3) 


SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS104B- FEBRUARY 1991 - REVISED JULY 1994 


SN54ABT640 SN74ABT640 


MIN MAX MIN MAX 


Vcc 

Supply voltage 


V|H 

High-level input voltage 


V|L 

Low-level input voltage 


V| 

Input voltage 


IQH 

High-level output current 


IQL 

Low-level output current 


At/Av 

Input transition rise or fall rate 

Outputs enabled 

Ta 

Operating free-air temperature 




NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

V|K 

Vcc = 4.5 V. 

l| = -18 mA 



Vcc = 4.5 V. 

lOH = - 3 mA 


Vqh 

VCC = 5V, 

lOH = ” 3 mA 


Vcc = 4.5 V 

Iqh = -24 mA 


lOH = - 32 mA 

VOL 

Vcc = 4.5 V 

Iql = 48 mA 

Iql = 54 mA 


Vcc = 5.5 V. 


Control inputs 

l| 

V| = Vcc or gnd 


A or B ports 

lOZH^ 

Vcc = 5.5 V, 

Vo = 2.7 V 


Iqzl* 

Vcc = 5.5 V, 

Vo = 0.5 V 


loff 

< 

o 

o 

il 

p 

V|orVo<4.5V | 

ICEX 

Vcc = 5.5 V, 

Vo = 5.5 V 

Outputs high 

io§ 

Vcc = 5.5 V. 

Vo = 2.5 V 



Vcc = 5.6 V. 


Outputs high 

Icc 

io = o. 

A or B ports 

Outputs low 


V| = Vcc or GND 


Outputs disabled 


Vcc = 5.5 V. 

Data inputs 

Outputs enabled 

Alcc^ 

One input at 3.4 V, 
Other inputs at 

Outputs disabled 


Vcc or GND 

Control inputs 

Ci 

V| = 2.5 V or 0.5 V 

Control inputs 

Gio 

Vo = 2.5 V or 0.5 V 

A or B ports 


Ta = 25^0 


MIN TYPt MAX 


SN54ABT640 SN74ABT640 



* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Mqq = 5 V. 

t The parameters Iqzh and IqzL include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of deveiopment Characteristic data and other 
specifications are design goais. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS104B-FEBRUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW intarmation concerns products in the formative or 

S phase of developntent Characteristic data and other 
cations are design goals. Texas instruments res«veslhe right to 
) or discontinue these products without notice. 
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SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS104B - FEBRUARY 1991 - REVISED JULY 1994 



LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 



tpZL->| !♦- I 

I I tPLZ -*l H 

I I tpHZ -M f 

tpZH “►! k- 


VoL + 0.3 V 



3 V 
OV 

3.5 V 

VoL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS068E-JULY 1991 - REVISED JULY 1994 


• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantiy Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25"C 

• High-Drive Outputs (-32-mA Ioh» 

64-mA Iql) 

• Package Options inciude Piastic 
Smali-Outline (DW), Shrink Smaii-Outline 
(DB), and Thin Shrink Smaii-Outiine (PW) 

Packages, Ceramic Chip Carriers (FK), and 
Piastic (NT) and Ceramic (JT) DiPs 

description 

These devices consist of bus transceiver circuits, 

D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the 'ABT646. 

Output-enable (OE) and direction-control (DIR) 
inputs are provided to control the transceiver 
functions. In the transceiver mode, data present at 
the high-impedance port may be stored in either 
register or in both. 

The select-control (SAB and SBA) inputs can multiplex stored and_real-time (transparent mode) data . The 
direction control (DIR) determines which bus will receive data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, 0€ should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT646 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT646 is characterized for operation over the full military temperature range of-55°C to 125®C. The 
SN74ABT646 is characterized for operation from -40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT646, SN74ABT646 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS068E-JULY 1991 - REVISED JULY 1994 



REAL-TIME TRANSFER 
BUS B TO BUS A 



REAL-TIME TRANSFER 
BUS A TO BUS B 



21 

3 

1 23 

2 

22 

21 

3 

1 23 

2 

22 


DIR 

CLKAB CLKBA 

SAB 

SBA 

OE 

DIR 

CLKAB CLKBA 

SAB 

SBA 

X 

X 

T X 

X 

X 

L 

L 

X L 

X 

H 

X 

X 

X T 

X 

X 

L 

H 

L X 

H 

X 

H 

X 

T T 

X 

X 








STORAGE FROM 




TRANSFER STORED DATA 




A, B, OR A AND B 





TO A AND/ORB 




Figure 1. Bus-Management Functions 

Pin numbers shown are for DB, DW, JT, NT, and PW packages. 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS068E - JULY 1991 - REVISED JULY 1994 


FUNCTION TABLE 


INPUTS 1 

1 DATA I/Os 1 

OPERATION OR FUNCTION 

OE 

DIR 

CLKAB 

CLKBA 

SAB 

SBA 

A1THRU A8 

B1THRU B8 

X 

X 

T 

X 

X 

X 

input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

T 

X 

X 

Unspecifiedt 

Input 

Store B, A unspecifiedt 

H 

X 

T 

T 

X 

X 

Input 

Input 

Store A and B data 

H 

X 

HorL 

HorL 

X 

X 

input disabled 

Input disabled 

Isolation, hold storage 


X XXL Output Input Real-time B data to A bus 

X H or L X H Output Input Stored B data to A bus 

X X L X Input Output Real-time A data to B bus 


HorL X H X 


Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 


logic symbol^ 



t This Symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, NT, and PW packages. 


Texas 

iNSrrajMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-125 























SN54ABT646, SN74ABT646 

OCTAL BUS TRA^SCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS068E-JULY 1991 - REVISED JULY 1994 



Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-126 













SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS068E - JULY 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT646 . 96 mA 

SN74ABT646 . 128mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) ... “50 mA 

Maximum power dissipation at = 55®C (In still air) (see Note 2): DB package.0.65 W 

DW package.1.7 W 

NT package.1.3 W 

PW package .0.7 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT646 

SN74ABT646 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

__ 

2 

V 

V|L 

Low-level input voltage 

^0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

'OH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 

s, 48 

64 

mA 

At/Av 

Input transition rise or fall rate 

5 

5 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

mm 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREViEW Information concerns products In the formative or 

S n phase of development Characteristic data and other 
ficatlons are design goals. Texas Instruments reserves the right to 
je or discontinue titese products without notice. 
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SN54ABT646, SN74ABT646 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS068E - JULY 1991 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25°C 

SN54ABT646 

SN74ABT646 

UNIT 

MIN TYPt MAX 

MIN MAX 


V,K 

Vcc = 4.5V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

VoH 

Vcc = 4.5V, l0H = -3mA 

2.5 

2.5 

2.5 

V 

VCC = 5V, IOH = -3mA 

3 

3 

3 

Vcc = 4.5 V 

lOH = “24 mA 

2 

2 


lOH = “32 mA 

2* 


2 

VoL 

Vcc = 4.5V 

IOL = 48mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

VcC = 5.5V, 

V| = Vcc or GND 

Control inputs 

±1 

±1 

±1 

mA 

A or B ports 

±100 

4^100 

±100 

IQZH^ 

Vcc - 5.5 V, Vq = 2.7 V 

10§ 

50 

10§ 

mA 

lOZL* 

Vcc = 5.5 V, Vo = 0.5 V 

~10§ 

-50 

-10§ 

liA 

'off 

Vcc = 0, V| or Vo < 4.5 V 

±100 


±100 

liA 

ICEX 

Vcc = 5.5 V, Vo = 5.5 V Outputs high 

50 

50 

50 

liA 

lo’’ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Icc 

Vcc = 5.5 V, IO = 0, 

Vl = Vcc or GND 

Outputs high 

250 

250 

250 

VJK 

Outputs low 

30 

30 

30 

mA 

Outputs disabled 

250 

250 

250 


Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

Control Inputs 

7 



PF 

Cio 

Vo = 2.5 V or 0.5 V 

A or B ports 

12 



PF 


* On products compliant to MlL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t The parameters Iqzh Iqzl include the input leakage current. 

§ This data sheet limit may vary among suppliers. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas instruments reserves the right to 
change or discontinue these produce without notice. 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS068E-JULY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (uniess otherwise noted) (see Figure 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25“C 

SN54ABT646 

SN74ABT646 

UNIT 


MIN 

TYP 

MAX 

MIN MAX 

MIN 

MAX 


Wx 



125 


126 

MHz 

tPLH 

CLKBA orCLKAB 

A or B 

2.2 

4 

6.8 


2.2 

7.8 

ns 

*PHL 

1.7 

4 

7.4 


1.7 

8.4 

tPLH 

A or B 


1.6 

3 

5.9 


1.5 

6.9 

ns 

tPHL 

D Or A 

1.5 

3.3 

5.9 


1.5 

6.9 

tPLH 

SAB or SBAt 

B or A 

1.5 

4 

m 


1.5 

7.1 

ns 

tPHL 

1.5 

3.6 

6.9 


1.6 

wm 

*PZH 

OE 

A rtr D 

1 

4.3 

5.3 


1 

6.3 

ns 

fpZL 

M or D 

2.1 

5.8 

7.4 


2.1 

8.8 

tPHZ 


A rtr P 

1.5 

3.5 



1.5 

8.3 

ns 

tPLZ 

A or D 

1.5 

3 

m 


1.5 


tPZH 

DIR 

A or B 

1.2 

4.5 

5.7 


1.2 

6.7 

ns 

tpZL 

2.5 

6.5 

9 


2.5 

9.5 

tPHZ 

DIR 

A or B 

1.6 

3.8 

6.7 


1.5 

7.7 

ns 

tPLZ 

1.5 

3.8 

7.2 


1.5 

8.2 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goais. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT646, SN74ABT646 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS068E -JULY 1991 - REVISED JULY 1994__ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

500 Q 


o Open 
9 GND 


TEST 

S1 

tPLH/tPHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 


■tw 


input 




VOLTAGE WAVEFORMS 
PULSE DURATION 


3V 

OV 


Data input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 


Output 



tPLH 


tPHL 



»PHL 



3V 

OV 

VOH 

VOL 

VOH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 


tPZL -►] I 


3V 

OV 






VOH-0.3V 


VOH 
- OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 60 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voitage Waveforms 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS069E-JULY 1991 - REVISED JULY 1994 


• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantiy Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

<1 VatVcc = 5V,TA = 25°C 

• High-Drive Outputs (~32-mA Ioh> 

64-mA Iql) 

• Package Options include Plastic 
Small-Outline (DW) and Shrink 
Smali-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

These devices consist of bus transceiver circuits, 

D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the 'ABT646A. 

Output-enable (OE) and direction-control (DIR) 
inputs are provided to control the transceiver 
functions. In the transceiver mode, data present at 
the high-impedance port may be stored in either 
register or in both. 

The select-control (SAB and SBA) Inputs can multiplex stored and real-time (transparent mode) data . The 
direction control (DIR) determines which bus will receive data when OE is low. In the Isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcq through a puliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT646A is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT646A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT646A is characterized for operation from -40°C to 85°C. 


EPIC-IIB is a trademark of Texas instruments incorporated. 
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WITH 3-STATE OUTPUTS 
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21 3 1 23 2 22 

OE DIR CLKAB CLKBA SAB SBA 

L L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 



21 3 1 23 2 22 

OE DIR CLKAB CLKBA SAB SBA 

L H X X L X 

REAL-TIME TRANSFER 
BUS A TO BUSB 



21 

3 

1 23 
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22 

21 

3 

1 

23 

2 

22 

OE 

DIR 

CLKAB CLKBA 

SAB 

SBA 

OE 

DIR 

CLKAB 

CLKBA 

SAB 

SBA 

X 

X 

T X 

X 

X 

L 

L 

X 

L 

X 

H 

X 

X 

X T 

X 

X 

L 

H 

L 

X 

H 

X 

H 

X 

T T 

X 

X 









STORAGE FROM 




TRANSFER STORED DATA 




A, B, OR A AND B 





TO A AND/ORB 




Figure 1. Bus-Management Functions 

Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS069E - JULY 1991 - REVISED JULY 1994 


INPUTS 

OE 

DIR 

CLKAB 

CLKBA 

SAB 

SBA 

X 

X 

T 

X 

X 

X 

X 

X 

X 

T 

X 

X 

H 

X 

T 

T 

X 

X 

H 

X 

HorL 

HorL 

X 

X 

L 

L 

X 

X 

X 

L 

L 

L 

X 

H or L 

X 

H 

L 

H 

X 

X 

L 

X 

L 

H 

HorL 

X 

H 

X 


FUNCTION TABLE 


DATA I/Os 


B1 THRU B8 


Unspecifiedt 

Input 


Input 

Input disabled 


OPERATION OR FUNCTION 


Store A, B unspecifiedt 
Store B, A unspecifiedt 


Store A and B data 
Isolation, hold storage 


Real-time B data to A bus 
Stored B data to A bus 


Real-time A data to B bus 
Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 


A1 THRU A8 


Input 

Unspecifiedt 


Input 

Input disabled 


O 

O 


logic symbol^ 



tlhis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT646A, SN74ABT646A 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS069E - JULY 1991 - REVISED JULY 1994_, _ 


logic diagram (positive logic) 



V 


To Seven Other Channels 

Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS069E-JULY 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 7 V 

Input voltage range, Vi (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT646A . 96 mA 

SN74ABT646A. 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) ... “50 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.65 W 

DW package.1.7 W 

NT package.1.3 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT646A 

SN74ABT646A 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

'OH 

High-level output current 

-24 

-32 

mA 

lOL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

5 

5 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT646A, SN74ABT646A 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS069E - JULY 1991 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = asx 

SN54ABT646A 

SN74ABT646A 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = “3 niA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = -3 niA 

3 

3 

3 

Vcc = 4.5 V 

lOH * ”24 mA 

2 

2 


lOH = -32 mA 

2* 


2 

VoL 

Vcc = 4.5 V 

lOL “ 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, 

V| = Vcc or GND 

Control inputs 

±1 

±1 

±1 

mA 

A or B ports 

±100 

±100 

±100 

iOZH^ 

V'cc = 5.5 V, v'q = 2.7 V 

10§ 

50§ 

.10§ 

mA 

lOZL* 

Vcc = 5.5 V, Vo = 0.5 V 

-10§ 

-50§ 

-10§ 

mA 

•off 

Vcc = 0, V| or Vq ^ 4.5 V 

±100 


±100 

mA 

ICEX 

Vcc = 5.5 V, Vo = 5.5 V 

1 Outputs high | 

50 

50 

50 

mA 


Vcc = 5.5 V, Vo = 2.5 V | 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Ice 

Vcc = 5.5 V, lO = 0, 

V| = Vcc or GND 

Outputs high 

250 

250 

- 250 

pA 

Outputs low 

30 

30 

30 

mA 

Outputs disabled 

250 

250 

250 

liA 

Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc of ^ND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

Control inputs 

7 



PF 

Cio 

Vo = 2.5 V or 0.5 V 

A or B ports 

12 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V, 

t The parameters IqzH lOZL include the input leakage current. 

§ This data sheet limit may vary among suppliers. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS069E-JULY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

VcC = 5V, 

Ta = 26‘‘C 

SN54ABT646A 

SN74ABT646A 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


^max 



125 

125 

125 

MHz 

tPLH 

CLKBA orCLKAB 

A or B 

2.2 

4 

5.1 

2.2 

6.7 

2.2 

5.6 

ns 

tPHL 

1.7 

4 

5.1 

1.2 

6.7 

1.7 

5.6 

‘PLH 

A or B 

B or A 

1.5 

3 

m 

1.5 

5 

1.5 

4.8 

ns 

•PHL 

1.5 

3.3 

m 

1.5 

5.6 

1.5 

5.4 

tPLH 

SABorSBAt 

B or A 

1.5 

4 

5.1 

1.5 

7.8 

1.5 

6.5 

ns 

tPHL 

1.5 

3.6 

IS 

1.5 

6.2 

1.5 

5.9 

*PZH 

OE 


1.5 

4.3 

5.3 

1.5 


1.5 

6.3 

ns 

tPZL 

M or D 

3 

5.8 

7.4 

3 

10.5 

3 

8.8 

tPHZ 

OE 

A or B 

1.5 

3.5 

■0 

1 

7.3 

1.5 

5 

ns 

tpLZ 

1.5 

3 

4 

1.5 

5.7 

1.5 

BOB 

tpzH 

DIR 


1.5 

4.5 

5.7 

1.5 


1.5 

6.7 

ns 

tPZL 

A or B 

2.5 

6.5 

9 

2.5 

11 

2.5 

9.5 

tPHZ 

DIR 

A or B 

1.5 

3.8 

5 

1 

9 

1.5 

5.7 

ns 

•PLZ 

1.5 

3.8 

KB 

1.2 

6.7 

1.5 

6 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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SN54ABT646A, SN74ABT646A 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS069E - JULY 1991 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 60 pF 
(see Note A) 


500 Q 

500 Cl 


O Open 
9 GND 


TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tpZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Input 



1.5 V 



3V 


OV 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




I 

tPHL-+*-► 


1^^ 

/ - 

1.5 V 1 


1 

k- 





M.5V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
S1at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


__ > 

^ . 3V 

1.5 V 

tpzL -►i 

i 


1 

tpLZ->J 

k- 

. 1 V 

1 

1 

V 1 

\l.5V 1 

'-h 

4YoL.*^-3_V 

*PZH -►! 

^HZ-^ 

1 

k- 


^1.5 V 

- « OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS083C-JANUARY 1991 - REVISED JULY 1994 


State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

<1 Vat Vcc = 5 V, Ta = 25°C 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Multiplexed Real-Time and Stored Data 

• Inverting Data Paths 

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

These devices consist of bus transceiver circuits, 
D-type fiip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the interna l stora ge registers. 
Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. The 
select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. A low input level selects real-time 
data, and a high input level selects stored data. 
Figure 1 illustrates the four fundamental 
bus-management functions that can be performed 
with the'ABT651. 


SN54ABT651 ... JT PACKAGE 
SN74ABT651 ... DB, DW, OR NT PACKAGE 
(TOP VIEW) 



SN54ABT651 ... FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 


Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, i t is also possible to store data without using the internal D-type flip-flops 
by simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its Input. When all 
the other data sources to the two sets of bus lines are at high Impedance, each set remains at its last state. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

The SN74ABT651 Is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT651 is characterized for operation over the full military temperature range ofto 125°C. The 
SN74ABT651 is characterized for operation from -40®C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily Include testing of all 
parameters. 
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SN54ABT651, SN74ABT651 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS083C-JANUARY 1991 - REVISED JULY 1994 



3 21 1 23 2 22 

OEAB OM CLKAB CLKBA SAB SBA 

L L X X X L 

REAL-TIME TRANSFER BUS B TO BUS A 



3 21 1 23 2 22 

OEAB CLKAB CLKBA SAB SBA 

H H X X L X 

REAL-TIME TRANSFER BUS A TO BUS B 



3 

21 

1 

23 

2 

22 

21 

3 

1 

23 

2 

22 

OEAB 

OEAB 

CLKAB 

CLKBA 

SAB 

SBA 

OEAB 

OEAB 

CLKAB 

CLKBA 

SAB 

SBA 

X 

H 

T 

X 

X 

X 

H 

L 

HorL 

HorL 

H 

H 

L 

X 

X 

T 

X 

X 







L 

H 

T 

T 

X 

X 








STORAGE FROM A,B, OR A AND B 


TRANSFER STORED DATA TO A AND/OR B 


Figure 1. Bus-Management Functions 

Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS083C-JANUARY 1991 - REVISED JULY 1994 


FUNCTION TABLE 


1 INPUTS 

1 DATA I/O 

OPERATION OR FUNCTION 

OEAB 

OEBA 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

L 

H 

HorL 

HorL 

X 

X 

Input 

Input 

Isolation 

L 

H 

t 

T 

X 

X 

Input 

Input 

Store A and B data 

X 

H 

T 

H or L 

X 

X 

Input 

Unspecifiedt 

Store A, hold B 

H 

H 

T 

T 

xt 

X 

Input 

Output 

Store A in both registers 

L 

X 

HorL 

T 

X 

X 

Unspecifiedt 

Input 

Hold A, store B 

L 

L 

T 

T 

X 

X+ 

Output 

Input 

Store B in both registers 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-time B data to A bus 

L 

L 

X 

H or L 

X 

H 

Output 

Input 

Stored B data to A bus 

H 

H 

X 

X 

L 

X 

Input 

Output 

Real-time A data to B bus 

H 

H 

HorL 

X 

H 

X 

Input 

Output 

Stored A data to B bus 

H 

L 

HorL 

H or L 

H 

H 

Output 

Output 

Stored A data to B bus and 
stored B data to A bus 


t The data output functions may be enabled or disabled by various signals at the OEAB or OEBA inputs. Data input functions are always enabled, 
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 
t When select control is low, clocks can occur simultaneously so long as allowances are made for propagation delays from A to B (B to A) plus 
setup and hold times. When select control is high, clocks must be staggered in order to load both registers. 



§This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT651, SN74ABT651 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS083C - JANUARY 1991 - REVISED JULY 1994__ 


logic diagram (positive logic) 



Pin numbers shown are for the DB, DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . “0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT651 . 96 mA 

SN74ABT651 . 128 mA 

Input clamp current, I|k (V| < 0) ... -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.65 W 

DW package.1.7 W 

NT package...1.3 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS083C-JANUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 




SN54ABT651 

SN74ABT651 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

: 0-8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-32 

mA 

iOL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

5 

5 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTE 3; Unused or floating pins (input or I/O) must be held high or low. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25"C 

SN54ABT651 

SN74ABT651 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V, loH = “3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, lOH = -3 mA 

3 

3 

3 

Vcc = 4.5 V 

Iqh = “24 mA 

2 

2 


lOH = -32 mA 

2* 


2 

VoL 

Vcc = 4.5 V 

Iql = 48 mA 

0.55 

0.55 


V 

Iql * 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, 

Vi=Vcc orGND 

Control inputs 

±1 

±1 

±1 

mA 

A or B ports 

±100 

±100 

±100 

bZH* 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 

50 

mA 

lOZL^ 

Vcc = 5.5 V, Vo = 0.5 V 

-50 

-50 

-50 

liA 

'off 

Vcc = 0, V|orVo<4.5V 

±100 


±100 

liA 

ICEX 

Vcc = 5.5 V, Vq = 5.5 V Outputs high 

50 

50 

50 

liA 

io§ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Icc 

Vcc = 5.5 V, '0 = 0. 

V| =Vcc orGND 

Outputs high 

250 

250 

250 

HA 

Outputs low 

30 

30 

30 

mA 

Outputs disabled 

250 

250 

250 

mA 

AICC^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc o*' ^ND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

Control Inputs 

6 



pF 

Cio 

Vo = 2.5 V or 0.5 V 

A or B ports 

7.5 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at \/qc = 5 V. 

t The parameters IqzH and Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc O'' GND. 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT651, SN74ABT651 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS083C - JANUARY 1991 - REVISED JULY 1994_ 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) (see Figure 2) 




Vcc = 5V, 

Ta = 25‘>C 

SN54ABT651 

SN74ABT651 

UNIT 




MIN MAX 

MiN 

MAX 


^clock 

Clock frequency 

0 125 

0 ..:f126 

0 

125 

MHz 

tw 

Pulse duration, CLK high or low 

4 

4 > 

4 

ns 

tsu 

Setup time, A or B before CLKABt or CLKBAT 

3 


3 

ns 

th 

Hold time. A or B after CLKABt or CLKBAT 

0 


0 

ns 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, C|. = 50 pF (uniess otherwise noted) (see Figure 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25'C 

SN54ABT651 

SN74ABT651 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


Wx 



125 

125 

125 

MHz 

«PLH 

CLKBA orCLKAB 

A or B 

2.2 

4 

5.1 

2.2 

5.9 

2.2 

5.6 

ns 

*PHL 

1.7 

4 

5.1 

1.7 

5.9 

1.7 

5.6 

‘PLH 



1.5 

4 

5.1 

1.5 


1.5 

6.2 

ns 

*PHL 



1.5 

3.3 


1.5 

— 

1.5 

5.4 

»PLH 

SAB orSBAt 


1.5 

4 

5.1 



1.5 

6.5 

ns 

tPHL 

M or D 

1.5 

3.6 

KO 

1.5 

6.2 

1.5 

5.9 

‘PZH 

OEBA 

A 

1.3 

3.6 

■S 

ii 

5.9 

1.3 

5.8 

ns 

^PZL 

M 

2.5 

5.7 

6.8 

'2.5 

8.9 

2.5 

8.5 

tpHZ 

GEBA 

A 

1.5 

3.2 

m 

. 1.5 

6.2 

1.5 

5 

ns 

tpLZ 

M 

1.5 

3 

3.8 

1.5 


1.5 

4.1 

‘PZH 

OEAB 

B 

1.8 

4.3 

6.1 

1.8 

6.7 

1.8 

6.5 

ns 

tpZL 

2.9 

5.5 

6.5 

2.9 


2.9 

7.4 

‘PHZ 

OEAB 

B 

1.5 

3.3 


1.5 

6.5 

1.5 

5.5 

ns 

‘PLZ 

1.5 

3.4 

4.4 

1.5 

5.2 

1.5 

5.1 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS083C - JANUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

500 Q 


O Open 
9 GND 


TEST 

SI 

tPLH^HL 

Open 

tPLZ'tpZL 

7 V 

tPHZ'tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



3V 
0 V 


3 V 
0 V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 


~ X’ ”' 


tPLH -►! 


I 

tpHL-n^—► 



f - 

1.5 V I 


I 

k- 

-*L 


tPHL 


"N ^1.5V 


M.5V 


3V 

OV 

VOH 

VoL 

VoH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 


Z^(EZ>(E 


tpZL 


tpZH 


tpLZ 


I y ^o^_ + 0.3V 


JPHZ-^ 

r_I _ 


3V 

OV 

3.5 V 
VoL 


VOH-0-3V 

— « OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tf < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voitage Waveforms 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS070D - JULY 1991 - REVISED JULY 1994 


I • State-of-the-Art EPiC-llB^^ BICMOS Design 
I Significantly Reduces Power Dissipation 

I • ESD Protection Exceeds 2000 V Per 
[ MIL-STD-883C, Method 3015; Exceeds 

I 200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

<1 Vat Vcc = 5 V, Ta = 25°C 

• High-Drive Outputs (~32-mA Iqh* 

64-mA Iql) 

• Package Options include Plastic 
Small-Outline ((DW)) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the Internal storage registers. 

Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 
Select-control (SAB and SBA) Inputs are provided 
to select whether real-time or stored data is 
transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs 
In a multiplexer during the transition between 
stored and real-time data. A low Input selects 
real-time data, and a high input selects stored 
data. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed 
with the 'ABT652. 


SN54ABT652 ... JT PACKAGE 
SN74ABT652 ... DB, DW, OR NT PACKAGE 
(TOP VIEW) 



SN54ABT652 ... FK PACKAGE 
(TOP VIEW) 



O 

NC - No internal connection 


Data on the A or B data bus, or both, can be stored In the internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) Inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer m ode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its input. When all other 
data sources to the two sets of bus lines are at high impedance, each set of bus lines remains at its last state. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

The SN74ABT652 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT652, SN74ABT652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS070D-JULY 1991-REVISED JULY 1994 

description (continued) 

The SN54ABT652 is characterized for operation over the fuH military temperature range of “55°C to 125°C. The 
SN74ABT652 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 


I INPUTS 

DATA l/Ot 

OPERATION OR FUNCTION 

OEAB 

OEBA 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

L 

H 

HorL 

H or L 

X 

X 

input 

Input 

isolation 

L 

H 

T 

T 

X 

X 

Input 

Input 

Store A and B data 

X 

H 

T 

HorL 

X 

X 

Input 

Unspecified^ 

Store A, hold B 

H 

H 

T 

T 

xt 

X 

Input 

Output 

Store A in both registers 

L 

X 

HorL 

T 

X 

X 

Unspecified^^ 

Input 

Hold A, store B 

L 

L 

T 

T 

X 

xt 

Output 

Input 

Store B in both registers 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-time B data to A bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B data to A bus 

H 

' H 

X 

X 

L 

X 

Input 

Output 

Real-time A data to B bus 

H 

H 

H or L 

X 

H 

X 

Input 

Output 

Stored A data to B bus 

H 

L 

H or L 

HorL 

H 

H 

Output 

Output 

Stored A data to B bus and 
stored B data to A bus 


t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 
t Select control =* L; clocks can occur simultaneously. 

Select control = H; clocks must be staggered in order to load both registers. 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS070D-JULY 1991 - REVISED JULY 1994 



3 21 1 23 2 22 3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB SBA 

LLXXXL HHXXLX 


REAL-TIME TRANSFER REAL-TIME TRANSFER 

BUS B TO BUS A BUS A TO BUS B 



3 

21 

1 

23 

2 

22 

3 

21 

1 

23 

2 

22 

OEAB 

OEBA 

CLKAB 

CLKBA SAB 

SBA 

OEAB 

OEBA 

CLKAB 

CLKBA 

SAB 

SBA 

X 

H 

T 

X 

X 

X 

H 

L 

L 

L 

H 

H 

L 

X 

X 

T 

X 

X 







L 

H 

T 

T 

X 

X 









STORAGE FROM 




TRANSFER STORED DATA 




A, B, OR A AND B 





TO A AND/OR B 




Figure 1. Bus-Management Functions 

Pin numbers shown are for the DB, DW, JT, and NT packages. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-149 







SN54ABT652, SN74ABT652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS070D-JULY 1991 - REVISED JULY 1994 


logic symbolt 


OEBA 

OEAB 

CLKBA 

SBA 

CLKAB 

SAB 

A1 


A2 

A3 

A4 

A5 

A6 

A7 

A8 


21 


23 


22 




10 


EN1 [BA] 

— EN2[AB] 

— > C4 

— G5 

— > C6 

— G7 


>1 

5 4D 

VI 

6 1 

6D 7 

>1 

2V 

1 7 


20 


19 


18 


17 


16 


15 


14 


13 


B1 


B2 

B3 

B4 

B5 

B6 

B7 

B8 


tlhis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12, 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS070D - JULY 1991 - REVISED JULY 1994 


logic diagram (positive logic) 



B1 


To Seven Other Channels 


Pin numbers shown are for the DB, DW, JT, and NT packages. 


TfeXAS 

Instilments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


2-151 




SN54ABT652, SN74ABT652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS070D-JULY 1991 - REVISED JULY 1994_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc .... -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT652 . 96 mA 

SN74ABT652 . 128 mA 

Input clamp current, I|k (Vj < 0) .... -18 mA 

Output clamp current, Iqk (Vq < 0) .. -50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 2): DB package.0.65 W 

DW package ... 1.7 W 

NT package...1.3 W 

Storage temperature range .. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT662 

SN74ABT652 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 


2 

V 

V|L 

Low-level Input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

vcc 

V 

lOH 

High-level output current 

-24 

-32 

mA 

lOL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

5 

5 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

o 

1 

85 

°C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREViEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS070D - JULY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25“C 

SN54ABT652 

SN74ABT652 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, li = -18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4-5 V, Iqh = “3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = --3 itiA 

3 

3 

3 

Vcc = 4.5 V 

lOH = “24 mA 

2 

2 


lOH = “32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.56 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, 

V| = Vcc or GND 

Control inputs 

±1 

'^^±1 

±1 

mA 

A or B ports 

±100 

±100 

±100 

iqzh^ 

Vcc = 5.5 V, Vo = 2.7 V 

50 

50 

50 

pA 

'OZL* 

Vcc = 5.5 V, Vo = 0.5 V 

-50 

-50 

-50 

pA 

loff 

VCC = 0, V|orVo^4.5V 

±100 


±100 

pA 

ICEX 

Vcc = 5.5 V, Vo = 5.5 V Outputs high 

50 

" 50 

50 

pA 

io§ 

Vcc = 5.5 V, Vo = 2.5 V 

i 

T 

o 

o 

T 

o 

lO 

i 

-50 -180 

-50 -180 

mA 

Icc 

Vcc = 5.5 V, IO = 0. 

V| = Vcc or GND 

Outputs high 

250 

250 

250 

pA 

Outputs low 

30 

30 

30 

mA 

Outputs disabled 

250 

250 

250 

pA 

Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Ci 

V( = 2.5 Vor 0.5 V 

Control inputs 

7 



PF 

Cio 

Vo = 2.5 V or 0.5 V 

A or B ports 

12 



PF 


‘ On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t The parameters Iqzh 'OZL include the Input leakage current. 

§ Not more than ,one output should be tested at a time, and the duration of the test should not exceed one second, 

^ This is the increase in supply current for each Input that is at the specified TTL voltage level rather than Vqq or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2} 



PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goais. Texas Instruments reserve the right to 
change or discontinue these products without notice. 
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SN54ABT652, SN74ABT652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS070D - JULY 1991 - REVISED JULY 1994__ 


switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature, C|, = 50 pF (unless otherwise noted) (see Figure 2) 


PARAMETER 

FROM 

(INPUT) 

— 

TO 

(OUTPUT) 

VCC = 5V, 

Ta = 25^0 

SN54ABT652 

SN74ABT652 

UNIT 


MIN 

TYP 

MIN 

MIN 

MAX 

MIN 

MAX 


^max 



125 

200 


125 

125 

MHz 

‘PLH 

CLK 

B or A 

2.2 

5.3 

6.8 

2.2 

8.2 

2.2 

7.8 

ns 

^PHL 

1.7 

5.9 

7.4 

1.7 

8.8 

1.7 

8.4 

*PLH 

A or B 

B or A 

1.5 

4.4 

5.7 

1.5 

IB 

1.5 

6.7 

ns 

tPHL 

1.5 

4.4 

5.7 

1.5 

j 

1.5 

6.7 

tPLH 

SAB orSBAt 

B or A 

1.5 

4.6 

5.9 

1.5 

TA 

1.5 

6.9 

ns 

'PHL 

1.5 

5.4 

6.7 

1.5 

8 

1.5 

MB 

tPZH 

OEBA 

A 

1.3 

3.3 


1.3 

6 

1.3 

5.8 

ns 

tPZL 

M 

2.5 

4.5 

6.8 

2.5 

8.9 

2.5 

8.5 

tPHZ 

OEBA 

A 

1.5 

6.2 

m 

1.5 

8.3 

1.5 

8.2 

ns 

tPLZ 

M 

1.5 

5 

6.3 

1.5 

7.1 

1.5 

6.8 

tpZH 

OEAB 

B 

1.8 

3.8 

6.1 

1.8 

6.9 

1.8 

6.5 

ns 

tPZL 

2.9 

4.9 

6.5 

2.9 

■0 

2.9 

7.4 

tPHZ 

OEAB 

B 

1.5 

4.5 

5.7 

1.5 

7.1 

1.5 

6.9 

ns 

tPLZ 

1.5 

4.1 

5.3 

1.5 

6.6 

1.5 

6.2 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 


PRODUCT PREVIEW Information concerns products in the formative or 
desion phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
cnange or discontinue these products without notice. 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS070D - JULY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 



TEST 

S1 

tPLH/tpHL 

Open 

tPLZ^tpZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH 


tpHL 



>[- tpHL 



♦j— «PLH 



3V 

OV 


VOH 

VOL 


VOH 

VoL 


Output 

Control 


Output 
Waveform 1 
S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


_ 

^ - 3V 

1.5 V 

tPZL ->| 

I 

tpLZ-»i 

k- 

I ' 

I 

\-.s. I 

_£yoL.+ a3V 

I 

tpZH -►l 

, tpHZ ->i 

k- 

I 

\ - ''OL 

h- 

j_ 


^OH-0-3V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ Includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 ^ V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voitage Waveforms 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994 


State-of-the-Art EPIC-llB^^ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

<1 VatVcc = 5V,TA = 25"C 

• High-Drive Outputs (-32-mA IqH’ 

64-mA Iql) 

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DiPs 

description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the Internal storage registers. 

Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs 
in a multiplexer during the transition between 
stored and real-time data. A low input selects 
real-time data, and a high input selects stored 
data. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed 
with the 'ABT652A. 


SN54ABT652A ... JT PACKAGE 
SN74ABT652A ... DB, DW, OR NT PACKAGE 
(TOP VIEW) 



SN54ABT652A ... FK PACKAGE 
(TOP VIEW) 



O 

NC - No internal connection 


Data on the A or B data bus, or both, can be stored in the Internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer m ode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its Input. When all other 
data sources to the two sets of bus lines are at high impedance, each set of bus lines remains at its last state. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vqq through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

The SN74ABT652A is available in Tl’s shrink smalFoutline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54ABT652A, SN74ABT652A 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994 

description (continued) 

The SN54ABT652A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT652A is characterized for operation from ~40°C to 85°C. 


FUNCTION TABLE 


INPUTS 

DATA l/Ot 

OPERATION OR FUNCTION 

OEAB 

OEBA 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

L 

H 

HorL 

HorL 

X 

X 

Input 

Input 

Isolation 

L 

H 

T 

T 

X 

X 

Input 

Input 

Store A and B data 

X 

H 

T 

HorL 

X 

X 

Input 

Unspecified^ 

Store A, hold B 

H 

H 

T 

T 

Xt 

X 

Input 

Output 

Store A in both registers 

L 

X 

HorL 

T 

X 

X 

Unspecified^ 

Input 

Hold A, store B 

L 

L 

T 

T 

X 

xt 

Output 

Input 

Store B in both registers 

L 

L 

X 

X 

X 

L 

Output 

input 

Real-time B data to A bus 

L 

L 

X 

H or L 

X 

H 

Output 

Input 

Stored B data to A bus 

H 

H 

X 

X 

L 

X 

Input 

Output 

Real-time A data to B bus 

H 

H 

H or L 

X 

H 

X 

Input 

Output 

Stored A data to B bus 

H 

L 

H or L 

HorL 

H 

H 

Output 

Output 

Stored A data to B bus and 
stored B data to A bus 


t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 
t Select control = L; clocks can occur simultaneously. 

Select control = H; clocks must be staggered in order to load both registers. 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994 



3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
L L X X X L 


REAL-TIME TRANSFER 
BUS B TO BUS A 



3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 

X H T X X X 

LX X t X X 
L H t T X X 

STORAGE FROM 
A, B, OR A AND B 



3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 

H H X X L X 

REAL-TIME TRANSFER 
BUS A TO BUS B 



3 21 1 23 2 22 

OEAB O^ CLKAB CLKBA SAB SBA 

H L L L H H 


TRANSFER STORED DATA 
TO A AND/OR B 


Figure 1. Bus-Management Functions 

Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT652A, SN74ABT652A 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994_ 


logic symbolt 


OEBA 

OEAB 

CLKBA 

SBA 

CLKAB 

$AB 

A1 


A2 

A3 

A4 

A5 

A6 

A7 

AS 


21 


23 


22 


10 


11 


-N EN1 [BA] 
EN2 [AB] 


f> C4 
G5 
> C6 
G7 


4 

. < ► 




j: 


VI 


^1 


60 


1 7 


40 


6 1 


>1 


2V 


20 


19 


18 


17 


16 


15 


14 


13 


B1 


B2 

B3 

B4 

B5 

B6 

B7 

B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994 



TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-161 












SN54ABT652A, SN74ABT652A 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .. -0.5 V to 5.5 V 

Current into any output in the low state, Iq'. SN54ABT652A . 96 mA 

SN74ABT652A. 128 mA 

Input clamp current, I|k (Vj < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) .. -SO mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package.0.65 W 

DW package.1.7 W 

NT package.1.3 W 

Storage temperature range ... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT652A 

SN74ABT652A 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-32 

mA 

•OL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

5 

5 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25°C 

SN54ABT652A 

SN74ABT652A 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = -3 mA 

2.5 

2.5 

1 

2.5 

V 

Vcc = 5 V, Iqh = -3 mA 

3 

3 

3 

Vcc = 4.5 V 

Iqh = -“24 mA 

2 

2 


Iqh * -32 mA 

2* 



VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, 

Vl = Vcc or GND 

Control inputs 

±1 

±1 

±1 

pA 

A or B ports 

±100 

±100 

±100 

IQZH^ 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 

50 

pA 

lOZL* 

Vcc = 5.5 V, Vq = 0.5 V 

-50 

-50 

-50 

mA 

loff 

VCC = 0> V|orVo^4.5V 

±100 


±100 

pA 

ICEX 

Vcc = 5.5 V, Vq = 5.5 V Outputs high 

50 

50 

50 

pA 

io§ 

Vcc = 5.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

ICC 

Vcc = 5.5 V, Iq = 0, 

V| = Vcc or GND 

Outputs high 

250 

250 

250 

pA 

Outputs low 

30 

30 

30 

mA 

Outputs disabled 

250 

250 

250 

pA 

Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Cj 

V| = 2.5 V or 0.5 V 

Control inputs 

7 



pF 

^io 

Vo = 2.5 V or 0.5 V 

A or B ports 

12 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqc = 5 V. 

t The parameters Iqzh ^f^cl Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 
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SN54ABT652A, SN74ABT652A 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS072D- SEPTEMBER 1991 - REVISED JULY 1994__ 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 2) 


PARAMETER 

— 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25<’C 

SN54ABT652A 

SN74ABT652A 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


^max 



125 

200 


125 

125 

MHz 

tPLH 

CLK 

B or A 

2.2 

4 

5.1 

1.7 

5.9 

2.2 

5.6 

ns 

‘PHL 

1.7 

4 

5.1 

1.7 

5.9 

1.7 

5.6 

tPLH 

A or B 


1.5 

3 

10 

1 

5 

1.5 

4.8 

ns 

tPHL 

D Ui M 

1.5 

3.3 

4.6 

1 

5.6 

1.5 

5.4 

*PLH 

SAB or SBAt 

B or A 

1.5 

4 

5.1 

1.5 

6.8 

1.5 

6.5 

ns 

tpHL 

1.5 

3.6 

4.9 

1.5 

6.2 

1.5 

5.9 

tpzH 

OEBA 

A 

2 

3.6 


2 

6.8 

2 

5.8 

ns 

‘PZL 


3 

5.7 

6.8 

3 

9.2 

3 

8.5 

tPHZ 

OEBA 

A 

1.5 

3.2 

■s 

1 

7.5 

1.5 

5 

ns 

tPLZ 


1.5 

3 

3.8 

1 

4.6 

1.5 

4.1 

tpZH 

OEAB 

B 

2 

4.3 

6.1 

2 

7.8 

2 

6.5 

ns 

tpzL 

3 

5.5 

6.5 

3 

8.9 

3 

7.4 

tPHZ 

OEAB 

n 

1.5 

3.3 

m 

1 

8 

1.5 

5.5 

ns 

tPLZ 

D 

1.5 

3.4 

4.4 

1.5 

6.8 

1.5 

5.1 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 ^ 

-vw- 


500 ^ 


O Open 
9 GND 


TEST 

SI 

tPLH/tpHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



input 1.5 V 


)E 


3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 




*PLH -|<- 


Output 


tPHL-K- 


1^^ 

1.5V 1 


1' 

k- 

-W- 


*PHL 


-1.5 V 


3V 

OV 

VOH 

VoL 

VOH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at? V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



/-— 3V 

1.5 V 

<PZL -P\ k— 1 



k- 

1 V-®'' I 

45L0L.*1-3_V 

1 1 ‘PHZ ->1 

tpZH . W- 

h- 

^_Xf-., . 

^1.5 » 

T^oh-o-3v 

- =«ov 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

ANDS'STATE OUTPUTS 

SCBS192A - JANUARY 1991 - REVISED JULY 1994 


State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 
ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 
Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 
Flow-Through Architecture Optimizes 
PCB Layout 

High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 


SN54ABT657 ... JT PACKAGE 
SN74ABT657 ... DB, DW, OR NT PACKAGE 
(TOP VIEW) 


t/r[ 


]oe 

Alt 

2 23 

]B1 

A2[ 

3 22 

]B2 

A3[ 

4 21 

]B3 

A4[ 

5 20 

iB4 

A5[ 

6 19 

]GND 

Vcci 

7 18 

]GND 

A6[ 

8 17 

]B5 

A7[ 

9 16 

iBB 

A8[ 

10 15 

]B7 

ODD/EVEN [ 

11 14 

]B8 

err[ 

12 13 

i PARITY 

SN54ABT657... FK PACKAGE 


(TOP VIEW) 

CO ^ 

. CO O O 

lO 

< < 

: < 2 > 

< < 


description 


ODD/EVEN 
ERR 
PARITY 
NC ]8 
B8 ]9 
B7 ]10 
B6 ]11 


A2 


12 13 14 1516 17 18 

■ [:nocmx~iri,n 


23[ A1 
22 [ 

21 [ 

20 [ 

19[ 


NC 

OE 

B1 


The 'ABT657 transceivers contain eight non¬ 
inverting buffers with parity generator/checker 
circuits and control signals. The transmit/receive 
(T/R) inpjjt determines the direction of data flow. 

When T/R is high, data flows frojTi the A port to the 
B port (transmit mode); when T/R is low, dataflows 
from the B port to the A port (receive mode). When 
the output-enable (OE) input is high, both the A 
and B ports are in the high-impedance state. 

Odd or even parit y is sele cted by a logic high or low 
level on the ODD/EVEN input. PARITY carries the 
parity bit value; it is an output from the parity generator/checker in the transmit mode and an input to the parity 
generator/checker in the receive mode. 


4 3 2 1 28 27 26 


asp A3 
240 


Q Q o CO w 
2 2 Z CD OQ CD 
0 0 


NC - No internal connection 


In the transmit mode, after the A bus is polled to determine the numb er of h igh bits, PARITY is set to th e logic 
level that maintains the parity sense selected by the level at the ODD/EVEN Input. For example, if ODD/EVEN 
Is low (even parity selected) and there are five high bits on the A bus, PARITY is set to the logic high level so 
that an even number of the nine total bits (eight A-bus bits plus parity bit) are high. 


In the receive mode, after the B bus is polled to determine the number of high bits, the error (ERR) output logic 
level indicates whether or not the data to be received exhibits the correct parity sense. For exa mple, if 
ODD/EVEN is high (odd parity selected), PARITY Is high, and there are three high bits on the B bus, ERR Is 
low, indicating a parity error. 

To ensure the high-impedance state during power up or power down, OE should be tied to Mqq through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74ABT657 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


EPiC-IlB is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 

2 ) phase of development Characteristic data and other 
ications are design goals. Texas Instruments reserves the right to 
e or discontinue these products without notice. 
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SN54ABT657, SN74ABT657 

OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 

SCBS192A-JANUARY 1991 - REVISED JULY 1994 

description (continued) 

The SN54ABT657 Is characterized for operation over the full military temperature range of-55°G to 125°C. The 
SN74ABT657 Is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


NUMBER OF A ORB 

INPUTS 

INPUT/OUTPUT 

OUTPUTS 

INPUTS THAT ARE HIGH 

61 

T/R 


PARITY 



ODD/EVEN 

ERR 

OUTPUT MODE 


L 

H 

H 

H 

Z 

Transmit 


L 

H 

L 

L 

Z 

Transmit 

0, 2, 4, 6, 8 

L 

L 

H 

H 

H 

Receive 

L 

L 

H 

L 

L 

Receive 


L 

L 

L 

H 

L 

Receive 


L 

L 

L 

L 

H 

Receive 


L 

H 

H 

L 

Z 

Transmit 


L 

H 

L 

H 

z 

Transmit 

1,3, 5, 7 

L 

L 

H 

H 

L 

Receive 

L 

L 

H 

L 

H 

Receive 


L 

L 

L 

H 

H 

Receive 


L 

L 

L 

L 

L 

Receive 

Don’t care 

H 

X 

X 

Z 

Z 

Z 


iogic symboit 


OE 

T/R 

ODD/lViN 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 


24 


11 


10 


G3 

3 EN1/3G5 [REC] 

— 3EN2[XMIT] 

— N4 


VI 


Z11 


11 
12 

13 

14 
+ 15 

16 
+ 17 
18 


2k> 


2 V 


4,2 V 
5 

4,1 V 


23 


22 


21 


20 


17 


16 


15 


14 


13 


12 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

PARITY 

ERR 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

_SCBS192A - JANUARY. 1991 - REVISED JULY 1994 


logic diagram (positive logic) 
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PRODUCT PREVIEW 


SN54ABT657, SN74ABT657 

OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 

SCBS192A - JANUARY 1991 - REVISED JULY 1994_^_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT657 .... 96 mA 

SN74ABT657 . 128 mA 

Input clamp current, I|k (V| < 0) .. -18 mA 

Output clamp current, Iqk (Vq < 0) . ”50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 2): DB package.0.65 W 

DW package .1.7 W 

NT package.. 1.3 W 

Storage temperature range .. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings oniy, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reiiabiiity. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, iiterature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT657 

SN74ABT657 

UNIT 

■n 


MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

IQH 

High-level output current 

-24 

-32 

mA 

lOL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

5 

5 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

_SCBS192A - JANUARY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25*0 

SN54ABT657 

SN74ABT657 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

VlK 

Vcc = 4.5 V, l| =-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = “3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = -3 niA 

3 

3 

3 

Vcc = 4.5 V 

lOH = "24 mA 

2 

2 


lOH = "32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, 

V| = Vcc or GND 

Control inputs 

±1 

±1 

±1 

pA 

A or B ports 

±100 

±100 

±100 

lOZH* 

Vcc = 5.5 V, Vo = 2.7 V 

50 

50 

50 

pA 

lOZL* 

Vcc = 5.5 V, Vo = 0.5 V 

-50 

-50 

-50 

mA 

'off 

Vcc = V|orVo^4.5V 

±100 


±100 

pA 

•CEX 

Vcc = 5.5 V, Vo = 5.5 V | Outputs high 

50 

50 

50 

pA 

io§ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Icc 

Vcc = 5.5 V, IO = 0, 

V| = Vcc or GND 

Outputs high 

250 

250 

250 

pA 

Outputs low 

30 

30 

30 

mA 

Outputs disabled 

250 

250 

250 

mA 

AICC^ 

Vcc = 5.5 V, 

One input at 3.4 V, 
Other inputs at 

Vcc or GND 

Data inputs 

Outputs enabled 

1 

1.5 

1 

mA 

Outputs disabled 

0.05 

0.05 

0.05 

Control inputs 

1.5 

1.5 

1.5 

Ci 

V| = 2.5 V or 0.5 V 

Control inputs 




PF 

Cio 

Vo = 2.5 V or 0.5 V 

A or B ports 




pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 6 V. 

^ The parameters Iqzh Iqzl include the input leakage current 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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PRODUCT PREVIEW 


SN54ABT657, SN74ABT657 

OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 

SCBS192A-JANUARY 1991 - REVISED JULY 1994_ 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, C[, = 50 pF (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25'*C 

SN54ABT657 

SN74ABT657 

UNIT 


MIN 

TYP 

MAX 

MIN MAX 

MIN 

MAX 


tPLH 

A or B 

B or A 

1.1 

3.3 

5 

1.1 

1.1 

5.5 

ns 

tPHL 

1.2 

3 

m 

1.2 

1.2 

4.8 

tPLH 


PARITY 

2.6 

6.5 

8.7 

2.6 

2.6 

10.1 

ns 

¥hl 


3.2 

7 

9.1 

3.2 

3.2 

10.6 

tPLH 

ODD/EVEN 

PARITY, Em 

1.7 

5 

6.6 

1.7 

1.7 

d 

ns 

tPHL 

1.9 

5 

6.6 

1.9 

1.9 

wm 

tPLH 

B 

ERR 

5.3 

9.2 

11.7 

5.3 

5.3 

13.8 

ns 

tPHL 

5.2 

9.6 

12.1 

5.2 

5.2 

14.5 

tpLH 

PARITY 

Em 

2.8 

6 


2.8 

2.8 

KQ 

ns 

tPHL 

3.5 

6.4 

8 

3.5 

3.5 

9.4 

tpZH 

OE 

A, B, PARITY, or EM 

1.3 

3.8 

5.6 

1.3 

1.3 

6.6 

ns 

tpZL 

1.9 

4.4 

7 

1.9 

1.9 

8.2 

tpHZ 

OE 

A, B, PARITY, or EM 

3.1 

5.1 

m 

3.1 

3.1 

7.6 

ns 

tpLZ 

3.4 

5.4 

7.6 

3.4 

IQI 

8.1 
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SN*54ARTR*?7 ^N74ARTfiR7 

OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

SCBS192A - JANUARY 1991 - REVISED JULY 1994 



LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
S1 at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



3V 

OV 

3.5 V 
VOL 

VOH 
« 0 V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES; A. C{_ includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS193A- FEBRUARY 1991 - REVISED JULY 1994 


• State-of-the-Art EPIC-llB^^ BICMOS Design 
Significantly Reduces Power Dissipation 

• BSD Protection Exceeds 2000 V 
Per MIL-STD-883C, Method 3015 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25®C 

• High-Drive Outputs (-32-mA Iohi 
64-mA Iql) 

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 



description 

These 10-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. 

The ten flip-flops are edge-triggered D-type 
flip-flops. On the positive transition of the clock 
(CLK) Input, the device provides true data at the 
Q outputs. 

A buffered output-enable (OE) Input can be used 
to place the ten outputs in either a normal logic 
state (high or low level) or a high-impedance state. 

In the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased drive provide 
the capability to drive bus lines without need for 
interface or pullup components. 

OE does not affect the internal operations of the latch. Previously stored data can be retained or new data can 
be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT821 Is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages In less than half the printed-circuit-board area. 

The SN54ABT821 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT821 Is characterized for operation from -40®C to 85®C. 


SN54ABT821 ... FK PACKAGE 
(TOP VIEW) 


Q Q llil O oo O 

CM lO Z > T- c\l 



Q Q Q O ^ O O 

O Z Z H O 05 
T- 0 O T- 


NC - No internal connection 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCBS193A- FEBRUARY 1991 - REVISED JULY 1994 



logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

logic diagram (positive iogic) 



To Nine Other Channels 

Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS193A- FEBRUARY 1991 ~ REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noteci)t 


Supply voltage range, Vcc .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT821 . 96 mA 

SN74ABT821 . 128mA 

Input clamp current, Iik (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at * 55°C (in still air) (see Note 2): DB package.0.65 W 

DW package. 1.7 W 

NT package..1.3 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the “recommended operating conditions” section of 
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT821 

SN74ABT821 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.6 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

IQH 

High-level output current 

-24 

-32 

mA 

lOL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 

' ' 200 

200 

ps/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 


PRODUCT PREVIEW Information concerns product In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
Change or discontinue these products without nodce. 
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SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS193A- FEBRUARY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEOT 

Ta = 25‘‘C 

SN54ABT821 

SN74ABT821 

UNIT 




MiN 

TYPt 

MAX 

MiN 

MAX 

MIN 

MAX 

V|K 

VCC = 4.5V, 

l| = -18mA 


-1.2 

-1.2 

-1.2 

V 


VcC = 4.6V, 

IOH = --3mA 

2.5 

2.5 

2.5 


vqh 

< 

O 

o 

II 

Ol 

< 

lOH = -3 mA 

3 

3 

3 


Vqc = 4.5 V 

Iqh = -"24 mA 

2 

2 




lOH = -32 mA 

2* 


2 


VoL 

VcC = 4.5V 

Iql = 48 mA 

0.55 

0.55 



Iql = 34 mA 

0.55* 


0.55 


l| 

VCC = 5.5V. 

V| = Vcc or GND 

±1 

. ±1 

±1 

mA 

'OZPU 

Vcc = 0to2.1 V, 

Vo = 0.5 to 2.7 V, OE = X 

±50 

±50 

±50 

mA 

Iqzpd 

Vcc = 2.1 VtoO, 

Vo = 0.5 to 2.7 V, OT = X 

±50 

±50 

±50 

mA 

lOZH 

Vcc = 2.1 V to 5.5 V, 

Vo = 2.7 V, 

OE>2V 

10 

10 

10 

mA 

lOZL 

Vcc = 2.1 V to 5.5 V, 

Vo = 0.5 V, 

^>2V 

-10 

-10 

-10 

)iA 

■off 

< 

O 

o 

II 

p 

V| or Vo < 4.5 V 

±100 


±100 

HA 

•CEX 

VCC-5.5V, 

Vo = 5.5 V 

Outputs high 

50 

50 

50 

liA 

•o* 

VCC = 5.5V, 

Vo = 2.5 V 


-50 

-140 

-180 

-50 

-180 

-50 

-180 

mA 


Vcc = 5.5V, 

V| = Vcc or GND 

io = o, 

Outputs high 


1 

250 

250 

250 

nA 

Icc 

Outputs low 


24 

38 

38 

38 

mA 



Outputs disabled 


0.5 

250 

250 

250 

liA 

AlcC§ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5Vor 0.5 V 

4 



PF 

Co 

Vo = 2.5 V or 0.5 V 

7 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 

S ecifications are design goals. Texas Instruments reserves the right to 
ange or discontinue these products without notice. 
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SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS193A- FEBRUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature, C(. = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25‘’C 

SN54ABT821 

SN74ABT821 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


Wx 



125 

125 

125 

MHz 

tPLH 

CLK 

n 

1.6t 

4.1 

5.6 

1.6t 


1.6t 

6.2 

ns 

*PHL 


2.lt 

4.6 

6.2 



2.lt 

■a 

•PZH 


n 

1 

3 


V 

6 

1 

5.3 

ns 

‘PZL 


2.2 

4.1 

5.6 


6.5 

2.2 

6.3 

‘PHZ 


n 

2.7 

4.7 

6.2 


7 

2.7 

6.7 

ns 

tPLZ 


1.7t 

4.6 

6.1 


■B 

1.7t 

6.5 


t This data sheet limit may vary among suppliers. 


PRODUCT PREVIEW Information concerns products in die fomtatlve or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
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SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS193A- FEBRUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

tPLH/tpHL 

Open 

tpLZ/tpZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Input 



1.5 V 



3V 


OV 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
S1at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




/ - 

1.5 V 

V 

3V 

*PZL ->1 

^ 1 



i 

ItpLZ-pl 

_. 


1 

i 

V' 1 

•/VoL + O-SV 

3.5 V 

1 

tPZH ->1 

l^tpHZ -♦1 

1 

1_ 

VOL 


^1.5 V 

"T^H-o-av 

VOH 

« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tp < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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• State-bMhe-Art EPIC-llB^^ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 


description 


These 9-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for Implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. 

With the clock-enable (CLKEN) input low, the nine 
D-type edge-triggered flip-flops enter dat a on the 
low-to-high transitions of the clock. Taking CLKEN 
high will disable the clock buffer, thus latching the 
outputs. The 'ABT823 has n oninv erting data 
(D) inputs. Taking the clear (CLR) Input low 
causes the nine Q outputs to go low independently 
of the clock. 


SN54ABT823, SN74ABT823 
9-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS158C - JANUARY 1991 - REVISED JULY 1994 


SN54ABT823... JT OR W PACKAGE 
SN74ABT823 ... DB, DW, OR NT PACKAGE 
(TOP VIEW) 


Per JEDEC Standard JESD-17 

OE [ 

7^ 


• Typical Vqlp (Output Ground Bounce) 

1D[ 

2 

23 

<1 VatVcc = 5V,TA = 25‘^C 

2D[ 

3 

22 

• High-Drive Outputs (~32-mA Ioh> 

3D[ 

4 

21 

64-mA Iql) 

4D[ 

5 

20 

• Buffered Control Inputs to Reduce 

5D[ 

6 

19 

DC Loading Effects 

6D[ 

7 

18 

• Package Options Include Plastic 

7D[ 

8 

17 

Small-Outline (DW) and Shrink Small- 

8D [ 

9 

16 

Outline (DB) Packages, Ceramic Chip 

9D [ 

10 

15 

Carriers (FK) and Fiatpacks (W), and 

CLR [ 

11 

14 

Standard Plastic (NT) and Ceramic (JT) 

GND [ 

12 

13 


SN54ABT823 ... FK PACKAGE 
(TOP VIEW) 


Q Q O oo O 
cvi T- lo z: > CM 


4 3 2 1 28 27 26 
5 25[ 

3 24 I 

7 23I 

3 22[ 

3 21 [ 

10 20 [ 

11 19[ 

12 13 14 15 16 1718 
jinpaaorif-i 
Q DC Q O Z O 

O) ^ Z 2 LU 05 

O O O ^ 


- No internal connection 


A buffered output-enable (OE) input can be used 
to place the nine outputs in either a normal logic 
state (high or low level) or a high-impedance state. 

In the high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance 
state and increased drive provide the capability to drive bus lines without need for interface or pullup 
components. 

OE does not affect the internal operations of the latch. Previously stored data can be retained or new data can 
be entered while the outputs are in the high-impedance state. To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc through a pullup resistor; the minimum value of the resistor is 
determined by the current-sinking capability of the driver. 

The SN74ABT823 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT823 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABT823 is characterized for operation from -40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments incorporated. 


PRODUCTION DATA Information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54ABT823, SN74ABT823 
9-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCBS158C-JANUARY 1991 - REVISED JULY 1994 



logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, NT, and W packages. 
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SN54ABT823, SN74ABT823 
9-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS158C-JANUARY 1991 - REVISED JULY 1994 

logic diagram (positive iogic) 



To Eight Other Channels 

Pin numbers shown are for the DB, DW, JT, NT, and W packages. 

absoiute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT823 .. 96 mA 

SN74ABT823 . 128mA 

Input clamp current, I|k (Vj < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) .. “50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.65 W 

DW package.1.7 W 

NT package.1.3 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the “recommended operating conditions” section of 
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT823, SN74ABT823 
9-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS158C-JANUARY 1991 - REVISED JULY 1994 _ 


recommended operating conditions (see Note 3) 


Vqq Supply voltage 


V|H High-level input voltage 


VIL Low-level input voltage 


Vj Input voltage 


Iqh High-level output current 


Iql Low-level output current 


At/Av Input transition rise or fall rate 


At/AVcc Power-up ramp rate 


Ta Operating free-air temperature 


NOTE 3: Unused or floating inputs must be held high or low. 


SN54ABT823 

SN74ABT823 

UNIT 

MIN MAX 

MIN MAX 

4.5 5.5 

4.5 5.5 

V 

2 

2 

V 

0.8 

0.8 

V 

O 

O 

> 

o 

0 Vcc 

V 

-24 

-32 

mA 

48 

64 

mA 

5 

5 

ns/V 

200 

200 

ps/V 

-55 125 

-40 85 

‘’C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



TceT 

1 Ta = 25X ! 

1 SN54ABT823 | 

1 SN74ABT823 | 

i IMIT 

rMMAiViC 1 CM 

1 1 

1 IWII 

IW 

1 MIN 

TYPt 

MAX 

1 MIN 

MAX 

1 MIN 

MAX 

UMI1 


Vcc = 4.5 V, 

l| = -18 mA 


-1.2 

-1.2 

-1.2 

V 


Vcc = 4.5 V. 

lOH = -3 mA 

2.5 

2.5 

2.5 


VOH 

< 

O 

o 

11 

Ol 

< 

lOH = “3 mA 

3 

3 

3 

\l 

Vcc = 4.5 V 

lOH = “24 mA 

2 

2 


V 


lOH = -32 mA 

2* 


2 


VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 



lOL = 54 mA 

0.55* 


0.55 

V 

l| 

Vcc = 5.5 V. 

V| = Vcc or GND 

±1 

±1 

±1 


IQZPU 

Vcc = 0 to 2.1 V, 

Vo = 0.5 to 2.7 V, ^ = X 

±50 

±50 

±50 

^HlSIii 

IQZPD 

Vcc = 2.1 VtoO. 

Vo =^0.5 to 2.7 V, OE = X 

±50 

±50 

±50 

pA 

lOZH 

Vcc = 2.1 V to 5.5 V. 

Vo = 2.7 V, 

OE>2V 

10* 

10* 

10* 

pA 

lOZL 

Vcc = 2.1 V to 5.5 V, 

Vo = 0.5 V, 

^>2V 

-10* 

-10* 

-10* 

pA 

loff 

vcc = o, 

ViorVo<4.5V 1 

±100 


±100 

pA 

!CEX 

Vcc = 5.5 V. Vo = 5.5 V 

Outputs high 

50 

50 

50 

pA 

io§ 

Vcc = 5.5 V, 

Vo = 2.5 V 


-50 

-140 

-180 

1 -50 

-180 

1 -50 

-180, 

mA 


Vcc = 5.5 V. 

V| = Vcc or GND 

io = o, 

Outputs high 


1 

250 

250 

250 

UA 

'cc 

Outputs low 


24 

38 

38 

38 

mA 



Outputs disabled 


0.5 

250 

250 

250 

mA 

AICC^ 

Vcc = 5.5 V. One input at 3.4 V. 

Other inputs at Vcc 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

4 



PF 

Co 

Vo = 2.5 V or 0.5 V 

7 



PF 


* On products compliant to MiL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Mqq = 5 V. 
t This data sheet limit may vary among suppliers. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 
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SN54ABT823, SN74ABT823 
9-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS158C-JANUARY 1991 - REVISED JULY 1994 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



Vcc = 5V, 

Ta = 25‘‘C 

SN54ABT823 

SN74ABT823 

UNIT 

MiN MAX 

MIN MAX 

MiN MAX 

^clock Clock frequency 

0 125 

0 125 

0 125 

MHz 

tw Pulse duration 

^low 

5.5 

5.5 

5.5 

ns 

CLK high 

2.9 

2.9 

2.9 

CLK low 

3.8 

3.8 

3.8 

tsu Setup time before CLKt 

CLR inactive 

2.5 

2.5 

2.5 

ns 

Data 

2.1 

2.1 

2.1 

CLKEN high 

2 

2 

2 

CLKEN low 

3.3 

3.3 

3.3 

th Hold time after CLKt 

Data 

1.3 

1.3 

1.3 

ns 

CLKEN high 

1 

1 

1 

CLKEN low 

2 

2 

2 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25“C 

SN54ABT823 

SN74ABT823 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MiN 

MAX 


fmax 



125 

200 


125 

125 

MHz 

tPLH 

CLK 


2.1 

4.3 

5.9 

2.1 

8.1 

2.1 

6.8 

ns 

‘PHL 

w 

2.2 

4.4 

6.1 

2.2 


2.2 

6.7 

‘PHL 


Q 

2 

4.1 

6.3 

2 

wm 

2 

7.1 

ns 

tpzH 

OE 

r\ 

1 

3 

4.7t 

1 

6.3 

1 6t 

ns 

tPZL 

LJ 

2.2 

4.1 

5.6 

2.2 

6.1 

2.2 

6.5t 

tPHZ 

OE 

n 

2.7 

4.8 

6.5t 

2.7 

7.7 

2.7 

7.5t 

ns 

tPLZ 


2.8 

5 

6.4 

2.8 

7.4 

2.8 

6.9 


t This data sheet limit may vary among suppliers. 
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SN54ABT823, SN74ABT823 
9-BlT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS158C-JANUARY 1991 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH^tpHL 

Open 

tPLZ/tpZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


input 



1.5V 


tw 



3V 

OV 


Data input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tpLH 


tPHL 



♦{- tpHL 



3V 

OV 

VOH 

VoL 

Vqh 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




/ - 

1.5 V 

3V 

tPZL 

N— 1 



1 

tpLZ-*J 

^ . 


1 ^ 
I 

1 

V 1 

\l.5V 1 

'-h 

4 - Vql ■» 0-3 V 

3.5 V 

VOL 

tpZH 

1 *PHZ -P| 

k- 

h- 

1 



^1.5 V 


VOH 

« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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I • State-oMhe-Art EPIC-llB^^ BiCMOS Design 
■ Significantly Reduces Power Dissipation 

I • Flow-Through Architecture Optimizes 
I PCB Layout 

I • Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• Typical Vqlp (Output Ground Bounce) 
< 1 V at Vcc = 5 V, Ta = 25°C 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Package Options include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 


SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS159B-JANUARY 1991 - REVISED JULY 1994 


SN54ABT827 ... JT PACKAGE 
SN74ABT827... DB, DW, OR NT PACKAGE 
(TOP VIEW) 


0E1 [ 

1 


A1[ 

2 

23 ! 

A2[ 

3 

22; 

A3[ 

4 

21; 

A4[ 

5 

20 ! 

Asi 

6 

19] 

A6[ 

7 

18] 

A7[ 

8 

17] 

A8[ 

9 

16] 

A9[ 

10 

15] 

A10[ 

11 

14] 

gnd[ 

12 

13] 


Y1 

Y2 

Y3 

Y4 

Y6 

Y6 

Y7 

Y8 

Y9 

Y10 


description 

These 10-bit buffers or bus drivers provide a 
high-performance bus interface for wide data 
paths or buses carrying parity. 

The 3-state control gate is a 2-input AND gate with 
active -lo w inp uts so that if either output-enable 
(OE1 or OE2) input is high, ail ten outputs are in 
the high-impedance state. The 'ABT827 provides 
true data at its outputs. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

The SN74ABT827 is available in Tl’s shrink 
small-outline package (DB), which provides the 
same I/O pin count and functionality of standard 
small-outline packages in less than half the 
printed-circuit-board area. 

The SN54ABT827 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74ABT827 Is characterized for 
operation from -40°C to 85°C. 


SN54ABT827... FK PACKAGE 
(TOP VIEW) 

o o ^ c\j 
< <lo z > >- > 
"i zjLJoaaTzrLJ 


A3 3 
A4 ] 
A5 3 
NC 3 
A6 3 
A7 3 
A8 3 


, 4 3 2 1 28 27 26 - 

I 5 25[ Y3 

I 6 24[ Y4 

7 23C Y5 

8 22[ NC 

9 21 [ Y6 

10 20[ Y7 

11 19[ Y8 

12 13 14 15 16 1718 

oririrnmrin_ 

O Q O C\{ o ^ 


NC - No internal connection 


FUNCTION TABLE 


INPUTS 

OUTPUT 

Y 

d€T ^ A 

L L L 

L 

L L H 

H 

H X X 

Z 

X H X 

Z 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS159B - JANUARY 1991 - REVISED JULY 1994 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DB, DW, JT, and the NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .. -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT827 . 96 mA 

SN74ABT827 . 128nnA 

Input clamp current, I|k (V| < 0) .. -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.65 W 

DW package.1.7 W 

NT package.1.3 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS159B-JANUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 




1 SN54ABT827 

I SN74ABT827 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

t.8 

0.8 

V 

V| 

Input voltage 

0 . 

Vcc 

I 0 

Vcc I 

V 

lOH 

High-level output current 

“24 

-32 

mA 

•OL 

Low-level output current 

1 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

5 

5 

ns/V 

At/AVcc 

Power-up ramp rate 

' 200 

200 

MS/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

‘‘C 


NOTE 3: Unused or floating inputs must be held high or low. 

electricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25®C 

SN54ABT827 

SN74ABT827 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V, Iqh = -3 niA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = -3 niA 

3 

3 

3 

Vcc = 4.5 V 

Iqh = “24 mA 

2 

2 


Iqh = “32 mA 

2* 


2 

VOL . 

Vcc = 4.6 V 

Iql = 48 mA 

0.56 

0.65 


V 

Iql = 64 mA 

0.55* 


0.55 

I| 

Vcc = 0 to 5.5 V, V| = Vcc or GND 

±1 


±1 

pA 

lOZPU 

Vcc = 0to2.1V, Vo = 0.6to2.7V, OE = X 

±50 

±to 

±50 

pA 

lOZPD 

Vcc = 2.1VtoO, Vo = 0.5to2.7V, OE = X 

±50 

±10 

±50 

mA 

lOZH 

Vcc = 2.1 V to 5.5 V, Vo = 2.7V, OE>2V 

lot 

10 

lot 

pA 

lOZL 

Vcc = 2.1 V to 5.5 V, Vo = 0.5V, OE>2V 

-lot 

-10 

-lot 

pA 

loff 

Vcc = 0. V|orVo<4.5V 

±100 


±100 

pA 

ICEX 

Vcc = 5.5 V, 

Vq = 5.5 V 

Outputs high 

50 

50 

50 

pA 

io§ 

Vcc = 5.5 V, Vq = 2.5 V | 

-50 -140 -225t 

-50 -226t 

-50 -225t 

mA 

Ice 

Vcc = 5.5 V, 
io = o. 

V| = Vcc or GND 

Outputs high 

80 250 

250 

250 

pA 

Outputs low 

35 40t 

40t 

40t 

mA 

Outputs disabled 

80 250 

250 

250 

mA 

AlcC^ 

Vcc = 5.5 V, 

One input at 3.4 V, 

Other inputs at Vcc or GND 

Outputs enabled 

1.5 

1.5 

1.5 

mA 

Outputs disabled 

60 

50 

50 

pA 

Control Inputs 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

4 



PF 

Co 

Vo = 2.5Vor 0.5 V 

8 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 
t This data sheet limit may vary among suppliers. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc O'" GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
cnange or discontinue these products without notice. 
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SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRiVERS 
WITH 3-STATE OUTPUTS 

SCBS159B-JANUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25*0 

SN54ABT827 

SN74ABT827 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

A 

V 

1.1 

2.6 

4.4 

1.1 

4.9 

1.1 

4.8 

ns 

tPHL 



1.1 

2.3 

4.1 

1.1 

4.8 

1.1 

4.7 

tPZH 

OE 

V 

lt 

3.2 

5.1 


6 

It 

5.9 

ns 

tpZL 

T 

It 

3.3 

5.9 

..J 

7.1 

it 

6.9 

tPHZ 

OE 

V 

2 

4.9 

6.3 

f' 2 

7 

2 

6.8 

ns 

‘PLZ 

T 

1.3t 

4.2 

6.6 

" 1.3 

7.9 

1.3t 

6.9 


t This data sheet limit may vary among suppliers. 


PRODUCT PREVIEW information concerns products In the formative or 

S hase of development Characteristic data and other 
ons are design goals. Texas Instruments reserves the right to 
discontinue these products without notice. 
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SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS159B-JANUARY 1991 - REVISED JULY 1994 



LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
S1 at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




3V 

OV 

3.5 V 
VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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State-of-the-Art EPiC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 
ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 


• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• Typical Vqlp (Output Ground Bounce) 
< 1 V at Vcc = 5 V, Ta = 25°C 

• High-Drive Outputs (-32-mA Iqh* 
64-mA Iql) 

• Parity Error Flag With Parity 
Generator/Checker 


• Register for Storage of the Parity Error Flag 

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Smali-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 


description 

The 'ABT833 8-bit to 9-bit parity transceivers are 
designed for communication between data buses. 
When data is transmitted from the A bus to the 
B bus, a parity bit is generated. When data is 
transmitted from the B bus to the A bus with its 
correspondi ng p arity bit, the open-collector 
parity-error (ERR) output indicates whether or not 
an error in t he B d ata h as occurred. The 
output-enable (OEA and OEB) Inputs can be used 
to disable the device so that the buses are 
effectively isolated. The 'ABT833 provides true 
data at its outputs. 


SN54ABT833, SN74ABT833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS195A- FEBRUARY 1991 - REVISED JULY 1994 


SN54ABT833 

... JT PACKAGE 

SN74ABT833.. 

.DB 

, DW, OR NT PACKAGE 

(TOP VIEW) 

OEA[ 

1 


]Vcc 

A1[ 

2 

23 

]B1 

A2[ 

3 

22 

] B2 

A3t 

4 

21 

] B3 

A4[ 

5 

20 

] B4 

A5[ 

6 

19 

]B5 

A6[ 

7 

18 

]B6 

A7[ 

8 

17 

]B7 

A8[ 

9 

16 

]B8 

imi 

10 

16 

] PARITY 

CLR[ 

11 

14 

]OEB 

gnd[ 

12 

13 

] CLK 


SN54ABT833... FK PACKAGE 
(TOP VIEW) 




NC - No internal connection 


A 9-bit p arity g enerator/checker generates a parity-odd (PARITY) output and monitors the parity of the I/O ports 
with the ERR flag. The parity-error output is clocked into the reg ister on the rising edge of the cloc k (CL K) input. 
The error flag register is cleared with a low pulse on the clear (CLR) input. When both OEA and OEB are low, 
data is transferred from the A bus to the B bus and inverted parity is generated. Inverted parity is a forced error 
condition that gives the designer more system diagnostic capability. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT833 Is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT833 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT833 is characterized for operation from -40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products In the formative or 
desion phase of development Characteristic data and other 
specifications are design goals. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT833, SN74ABT833 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS195A- FEBRUARY 1991 - REVISED JULY 1994 



INPUTS 

OEB 

OEA 

CLR 

CLK 

Ai 

EOF H^s 

Bit 

SOF H’s 

L 

H 

X 

X 

Odd 

Even 

NA 

H 

L 

H 

T 

NA 

Odd 

Even 


FUNCTION TABLE 


OUTPUT AND I/O 



A data to B bus and 
generate parity 


B data to A bus and 
check parity 


Check error flag register 



logic symbolIF 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT833, SN74ABT833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS195A~ FEBRUARY 1991 - REVISED JULY 1994 


logic diagram (positive logic) 

A-« AQ ^ ___A_ 




t The state of the ERR output before any changes at CLR, CLK, or point P, 
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SN54ABT833, SN74ABT833 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS195A- FEBRUARY 1991 - REVISED JULY 1994 

error-flag waveforms 


OEB 

OEA 


H 

L 

H 

L 


Bi + PARITY 


‘su 

i I 

N— 


CLK I 





. I 

I 


[ 


tw-i<-W 

I ' ‘w ^ 

k— 

N W tsu 

CLR I j 


J 


tPHL—►! — -►! 

r 

I — tpLH 


ERR I 

j 




Even 

Odd 

H 

L 

H 

L 

H 

L 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0-5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) ... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .. -0.5 V to 5.5 V 

Current into any output in thelow state, Iq: SN54ABT833 ...... 96 mA 

SN74ABT833 . 128 mA 

Input clamp current, I|k (Vj < 0) .. -18 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2); DB package.0.65 W 

DW package.1.7 W 

NT package.1.3 W 

Storage temperature range . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 760 rfiils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT833, SN74ABT833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS195A- FEBRUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 



SN54ABT833 

SN74ABT833 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

4.5 5.5 

4.5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

ViL Low-level Input voltage 

0.8 

0.8 

V 

Vl Input voltage 

o 

< 

O 

O 

o 

< 

O 

o 

V 

Vqh High-level output voltage 

ERR 

5.6 

5.5 

V 

lOH High-level output current 


-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

5 

5 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

“C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low.. 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25®C 

SN54ABT833 

SN74ABT833 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

All outputs 
except ERR 

Vcc = 4.5 V, Iqh = ”3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = -3 mA 

3 

3 

3 

Vcc-4.5 V 

lOH = -24 mA 

2 

2 


I0H=“32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 24 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

hoH 

ERR 

Vcc = 4.5 V, Vqh = 5.5 V 




mA 

■ 

Control inputs 

Vcc = 5.5 V, Vi = VccorGND 

±1 

±1 

±1 

mA 

A or B ports 

±100 

±100 

±100 


A or B ports 

Vcc = 0. Vl * GND 

-50 

-50 

-50 

mA 

lOZH* 

Vcc - 5.5 V, Vq = 2.7 V 

50 

50 

50 

fiA 

lOZL* 

Vcc = 5.5 V, Vo = 0.5 V 

-50 

-50 

-50 

UA 

•off 

VCC = 3> V|orVo^4.5V 

±100 


±100 

HA 

ICEX 

Vcc = 5.5 V, Vq = 5.5 V Outputs high 

50 

50 

60 

ftA 

io§ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Icc 

Vcc-5.5 V, 
io = o, 

V| * Vcc or 
GND 

A or B ports 

Outputs high 

1 250 

250 

250 

liA 

Outputs low 

24 30 

30 

30 

mA 

Outputs 

disabled 

0.5 250 

250 

250 

mA 

AlcC^ 

Vcc - 5.5 V, One input at 3.4 V, 

Other inputs at Vcc oi' GND 

50 

50 

50 

mA 

mi 

Control inputs 

V| = 2.5 V or 0.5 V 




pF 


A or B ports 

Vo = 2.5 V or 0.5 V 




pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at ^CC = 5 V. 

t The parameters Iqzh ^^icI Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Mqc GND. 
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PRODUCT PREVIEW 


SN54ABT833, SN74ABT833 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS195A- FEBRUARY 1991 - REVISED JULY 1994 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 





Vcc = 5V, 

Ta = 25*0 

SN54ABT833 

SN74ABT833 

UNIT 




MiN MAX 

MIN MAX 

MIN MAX 




CLK high 





tw 

Pulse duration 

CLK low 

3 

3 

3 

ns 



CLR low 

3 

3 

3 


^su 

Setup time before CLKt 

A port 




ns 





th 

Hold time after CLKt 

A port 




ns 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25‘’C 

SN54ABT833 

SN74ABT833 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

tPLH 

A or B 

B or A 




ns 

tpHL 




•PZH 

OE 

A or B 




ns 

tpZL 




tPHZ 


A or B 




ns 

tPLZ 




tPLH 

AorOE 

PARITY 




ns 

tPHL 




tPLH 

CLR 

E^ 

4.4 


5.2 

ns 

tPHL 

CLK 

6.7 


6.2 
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SN54ABT833, SN74ABT833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS195A- FEBRUARY 1991 ~ REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 


TEST 

S1 

tpLH/tpHL 

Open 

tpLZ/tpZL 

7V 

tPHZ/tPZH 

Open 



LOAD CIRCUIT FOR OUTPUTS 


ERR 

SI 

tpHL (see Note E) 
tpLH (see Note F) 

7V 

7V 


Timing input 


input 



VOLTAGE WAVEFORMS 
PULSE DURATiON 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 


Output 




tPLH 


tpHL 



♦[- tpHL 



3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



, - 3V 

1.5 V 

tpZL ->1 N— 1 

1 ! tpLZ ->! 

| 4 - 

1 I 

VOL 

1 |tPHZ-*1 
tpZH -P| W- 

k 

^ _ , 


- « OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONiNVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, t^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpHL is measured at 1.5 V. 

F. tpLH is measured at Vql + 0-3 V. 


Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-llB^^ BICMOS Design 
Significantly Reduces Power Dissipation 

• esD Protection Exceeds 2000 V Per 


Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 


description 


SN54ABT841, SN74ABT841 
10-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS196A- FEBRUARY 1991 ~ REVISED JULY 1994 


SN54ABT841 ... JT PACKAGE 
SN74ABT841 ... DB, DW, OR NT PACKAGE 
(TOP VIEW) 


MIL-STD-883C, Method 3015; Exceeds 

OE [ 

7^ 


200 V Using Machine Modei (C = 200 pF, 

1D[ 

2 

23 

R = 0) 

2D[ 

3 

22 

• Latch-Up Performance Exceeds 500 mA 

3D[ 

4 

21 

Per JEDEC Standard JESD-17 

4D[ 

5 

20 

• Typical Vqlp (Output Ground Bounce) 

5Dt 

6 

19 

<1 VatVcc = 5V,TA = 25"C 

6D[ 

7 

18 

• High-Drive Outputs (-32-mA Iqhi 

7D[ 

8 

17 

64-mA Iql) 

8D[ 

9 

16 

• Package Options Include Plastic 

9D [ 

10 

15 

Small-Outline (DW) and Shrink 

10D [ 

11 

14 

Small-Outline (DB) Packages, Ceramic 

GND [ 

12 

13 


SN64ABT841 ... FK PACKAGE 
(TOP VIEW) 


The 'ABT841 10-bit latches are designed ^ ^ b ^ 

specifically for driving highly capacitive or ^ 

relatively low-impedance loads. They are 3 D ] 5 25 C 3Q 

particularly suitable for implementing buffer 4 D ] 6 24 C 4Q 

registers, I/O ports, bidirectional bus drivers, and 5 D ] 7 23 [ 6Q 

working registers. NC ] 8 22 C NC 

The ten latches are transparent D-type latches. ^ ® 21 [ 6Q 

The device has noninverting data (D) inputs and 20 L 7Q 

provides true data at its outputs. J 

A buffered output-enable (OE) input can be used —— 

to place the ten outputs in either a normal logic o) o g 2 -j o o 

state (high or low levels) or a high-impedance 

state. In the high-impedance state, the outputs nc-N o internal connection 

neither load nor drive the bus lines significantly. 

The high-impedance state and increased drive 
provide the capability to drive bus lines without 
need for interface or pullup components. 

OE does not affect the internal operations of the latch. Previously stored data can be retained or new data can 
be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT841 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT841 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABT841 is characterized for operation from -40°C to 85°C. 


3 2 1 28 27 26 - 
251 


12 13 14 15 16 1718 

oinnornnrn 
Q Q Q O LU O a 

05 O 2 2 -j o O) 
--0 


NC - No internal connection 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT841, SN74ABT841 

10-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 


SCBS196A - FEBRUARY 1991 - REVISED JULY 1994 



logic symbolt 



t This symbol is in accordance with ANSl/lEEE Std 91-1984 and lEC Publication 617-12. 

logic diagram (positive logic) 



To Nine Other Channels 

Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT841, SN74ABT841 
10-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_SCBS196A- FEBRUARY 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Mqc . ”0-^ V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT841 . 96 mA 

SN74ABT841 . 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) .. -50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package.0.65 W 

DW package.1.7 W 

NT package.1.3 W 

Storage temperature range . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the “recommended operating conditions” section of 
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT841 

SN74ABT841 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-32 

mA 

'OL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

5 

5 

ns/V 

At/AVcc 

Power-up ramp rate 

200 

200 

lis/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 



NOTE 3: Unused or floating inputs must be held high or low. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT841, SN74ABT841 

10-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS196A- FEBRUARY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25^*0 

SN54ABT841 

SN74ABT841 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.6 V, Iqh = - 3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = -3 mA 

3 

3 

3 

Vcc = 4.5 V 

Iqh = -24 mA 

2 

2 


Iqh = -32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

•OL = 48 mA 

0.65 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

i| 

Vcc = 0 to 5.5 V, V| = Vcc or GND 

±1 

±1 

±1 

pA 

iqzpu 

Vcc = 0to2.1V, Vq = 0.5 to 2.7 V, ^ = X 

±50 


±60 

mA 

lOZPD 

Vcc = 2.1V too, Vq = 0.5 to 2.7 V, OE = X 

±50 

^^0 

±50 

pA 

lOZH 

Vcc = 2.1 V to 5.6 V, Vo = 2.7V, OE>2V 

10 

; 10 

10 

mA 

lOZL 

Vcc = 2.1 V to 5.6 V, Vo = 0.5V, ^>2V 

-10 

' -10 

-10 

mA 

'off 

Vcc = 0, V|orVo<4.6V 

±100 


±100 

ma 

'CEX 

Vcc = 5-5 V, 

Vq = 5.5 V 

Outputs high 

50 

iH] 

50 

pA 

lo* 

Vcc = 5.5 V, Vq = 2.5 V | 

-50 -140 -180 

-50 -180 

-50 -180 

mA 

tec 

Vcc = 5.5 V, 

Vo = 0. 

V| = Vcc or GND 

Outputs high 

1 250 

250 

250 

pA 

Outputs low 

24 43§ 

43§ 

43§ 

mA 

Outputs disabled 

0.5 250 

250 

250 

pA 

Alcc^ 

Vcc = 5.5 V, 

One Input at 3.4 V 

Other inputs at Vcc or GND 

Outputs enabled 

1.5 

1.5 

1.5 

mA 

Outputs disabled 

250 

250 

250 

pA 

Control inputs 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.6 V 

4 



pF 

Co 

Vo = 2.5Vor 0.5 V 

7 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§ This data sheet limit may vary among suppliers. 

If This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc o*' 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 
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SN54ABT841, SN74ABT841 
10-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_SCBS196A- FEBRUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, C). = 50 pF (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


SN54ABT841 

SN74ABT841 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

n 

Q 

it 

4.1 

5.5 

It 

6.8 

It 

6.7t 

ns 

tPHL 


1.5t 

4 

5.5 

1.5t 


1.5t 

6.2 

tPLH 

LE 

Q 

1 .6t 

4.1 

6 .6t 

1 .6t 

7.4 

1 .6t 

7.2t 

ns 

•PHL 

2 t 

4.6 

6.2 

2 t 

^ 6.8 

2 t 

Ea 

tpzH 

OE 

n 

1 

3 

4.9t 

i 

5.8 

1 

5.7t 

ns 

tPZL 

vj 

2.2 

4.1 

5.7t 

a,2 

6.5 

2.2 

6.4t 

tPHZ 


Q 

2 t 

4.7 

6.2 

: 2t 


2 t 

7.1 

ns 

IPLZ 

1.5t 

4.6 

6.1 

■ 1.5t 

6.6 

1.5t 

6.5 


t This data sheet limit may vary among suppliers. 
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SN54ABT841, SN74ABT841 

10-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS196A - FEBRUARY 1991 - REVISED JULY 1994 _ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 60 pF 
(see Note A) 


500 0 

-vw- 


500 0 


O Open 
9 GND 


TEST 

SI 

‘PLrf'PHL 

Open 

‘PLZ«PZL 

7V 

tPHZ«PZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 


Input 




Data Input 



N- 

i 


^su 




th 




3V 

OV 

3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 




tPLH . U . ^-►[- tPHL 

I, ' 

—r 

tpHL-K- 


1— 

1.5 V 


^ ^ tpLH 


Output 




M.5V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SlatTV 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


_ > 

f . .. 3V 

1.5 V 

tpZL 

i 


1 

tPLZ-Pj 

|4- 

1 '' 
! 

V 1 

\1.5V I 

'-h 

4Ypl*1-3_v 

tPZH ->\ 

, tpHZ -►I 

k- 

I ,. 

^ _ , 


/l.5V 

T^OH-0-3V 

-« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT843, SN74ABT843 
9-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_SCBS197B-FEBRUARY 1991 - REVISED JULY 1994 


• State-of-the-Art EP/C-IIB™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25"C 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Package Options Include Plastic 
Smail-Outline (DW) and Shrink 
Smail-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

The 'ABT843 9-bit latches are designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The nine latches are transparent D-type latches. 

The device has noninverting data (D) inputs and 
provides true data at its outputs. 

A buffered output-enable (OE) input can be used 
to place the nine outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. The outputs are also in the high-impedance 
state during power-up and power-down 
conditions. The outputs remain in the 
high-impedance state while the device Is 
powered-down. In the high-impedance state, the 
outputs neither load nor drive the bus lines 
significantly. The high-impedance state and 
Increased drive provide the capability to drive bus 
lines without need for Interface or pullup 
components. 

OE does not affect the internal operations of the latch. Previously stored data can be retained or new data can 
be entered while the outputs are In the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74ABT843 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages In less than half the printed-circuit-board area. 

The SN54ABT843 Is characterized for operation over the full military temperature range of-55°C to 125®C. The 
SN74ABT843 is characterized for operation from -40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document conteins PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT843 ... FK PACKAGE 
(TOP VIEW) 




Q 

Q 

|LU 

o 

o 

C) 

a 

O 




CM 


lo 

Z 

> 


CM 




ZJ 

4 

EZT 

3 

D 

2 

a 

1 

CJ 

28 

a 

27 

LJ" 

26 _ 


3D 

]5 







25[ 

3Q 

4D 

]6 







24 [ 

4Q 

5D 

]7 







23 [ 

5Q 

NC 

]8 







22 [ 

NC 

6 D 

39 







21 [ 

6 Q 

7D 

310 






20 C 

7Q 

8 D 

311 






19C 

8 Q 


L. 

12 

Z1 

13 

n 

14 

d 

15 

Q 

16 

O. 

17 

D 

18 

m 




Q 

|oc 

Q 

O 

LU 

|LU 

O 




a 


Z 

z 

_J 


0^ 





o 

o 



lo. 




NC - No internal connection 
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WITH 3-STATE OUTPUTS 
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logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT843, SN74ABT843 
9-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_SCBS197B- FEBRUARY 1991 - REVISED JULY 1994 


logic diagram (positive logic) 



To Eight Other Channels 

Pin numbers shown are for the DB, DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range , Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) ... --0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq .-. -0.5 V to 5.5 V 

Current into any output In the low state, Iq: SN54ABT843 . 96 mA 

SN74ABT843. 128mA 

Input clamp current, Iik (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package.0.65 W 

DW package ..1.7 W 

NT package.1.3 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This Is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the “recommended operating conditions” section of 
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation Is calculated using a junction temperature of 1 and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT843, SN74ABT843 

9-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS197B - FEBRUARY 1991 - REVISED JULY 1994_ 


recommended operating conditions (see Note 3) 




SN54ABT843 

SN74ABT843 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

53 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

-32 

USSIIIi 

•OL 

Low-level output current 

48 

64 

iQmi 

At/Av 

Input transition rise or fall rate 

5 

5 

ns/V 

Ta 

• Operating free-air temperature 

-65 

125 

-40 

85 

“C 


NOTE 3: Unused or floating inputs must be held high or low. 


eleotricaf characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25X 

SN54ABT843 

SN74ABT843 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

vqh 

Vcc = 4.5 V, loH = - 3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, loH = -3 mA 

3 

3 

3 

Vcc = 4.5 V 

lOH = ”24 mA 


2 


IQH = ”32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 


0.55 


V 

•OL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, V| = Vcc or GND 

±1 

±1 

±1 

mA 

•OZH^ 

Vcc = 5.5 V, Vo = 2.7 V 

10 

10 

10 

mA 

•OZL* 

Vcc = 5.5 V, Vo = 0.5 V 

-10 

-10 

-10 

mA 

•off 

Vcc = 0, V|orVo<4.5V 

±100 


±100 

pA 

•CEX 

Vcc = 5.5 V, Vo = 5.5 V Outputs high 

50 

50 

50 

pA 

io§ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -140 -180 

1 

cn 

o 

00 

o 

-60 -180 

mA 

•cc 

Vcc = 5.5 V, lo = Open, 

V| = Vcc or GND 

Outputs high 

1 250 

250 

250 

pA 

Outputs low 

24 34 

34 

34 

mA 

Outputs disabled 

0.5 250 

250 

250 

pA 

Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Cj 

Vi = 2.5 Vor 0.6 V 

4 



pF 

Co 

Vo = 2.5 V or 0.5 V 

7 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t The parameters loZH Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

H This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc o'" GND. 
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SN54ABT843, SN74ABT843 
9-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_SCBS197B- FEBRUARY 1991 - REVISED JULY 1994 


timing requirements over recommended ranges of supply voitage and operating free-air 
temperature (uniess otherwise noted) (see Figures 1 and 2) 






Vcc = 5V, 

Ta = 25'»C 

SN54ABT843 

SN74ABT843 

UNIT 





MIN MAX 

MIN MAX 

MIN MAX 




CLR low 

5.5 

5.5 

5.5 


tw 

Pulse duration 

P^high 

4.5 

4.5 

4.5 

ns 



LE low 

3.3 

3.3 yv 

3.4 




Data before LEi 

Low 

2.5 

2.5 9-'" 

2.5 


^su 

Setup time 

High 

3 

3n," 

3 

ns 

PRE inactive 

1.6 


1.6 



CLR inactive 

2 

2 

2 


th 

Hold time, data after LEi 

High 

1 

"" 1 

1 

ns 

Low 

1.5t 

1.5t 

1.5t 


t This data sheet limit may vary among suppliers. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

VcC = 6V, 

Ta = 25‘’C 

SN54ABT843 

SN74ABT843 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

n 

n 

1.2t 

3.8 

5.2 

1.2t 

7.8 

1.2t 

6.7t 

ns 

‘PHL 



1.5t 

3.4 

6.3 

1.5t 

■B 

1.5t 

KB 

‘PLH 

LE 

Q 

1.7t 

4.4 

5.6 

1.7t 

8^ 

1.7t 

7.2t 

ns 

tPHL 

1.9t 

4.1 

6.3 

1.9t 


1.9t 


•PLH 

PRi 

r\ 

2.2 

5 

6.2 

2.2 

8 

2.2 

7.4 

ns 

»PHL 

U 

2.11 

4.1 

6.5 


mm 

2.lt 

7.2 

»PLH 


n 

2t 

4.4 

6.3 

2t 

7.6 

2t 

7.1 

ns 

tPHL 


1.9t 

4.5 

6.8 

lit 

8.1 

1.9t 

8 

tPZH 

OE 

Q 

1 

3.4 

4.6t 

' 1 

5.9 

1 

6.7t 

ns 

tPZL 

2 

4.3 

6.7t 

2 

6.6 

2 

6.5 

tPHZ 

OE 

n 


|[Q|| 

6.2 

2.4t 

HQ 

2.4t 

6.8 

ns 

tPLZ 


1.5t 

4.2 

6.3 

1.5t 

lei 

1.5t 

5.9t 


t This data sheet limit may vary among suppliers. 
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design phase of development Characteristic data and other 
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SN54ABT843, SN74ABT843 

9-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCB5197B” FEBRUARY 1991 - REVISED JULY 1994 


recovery-time waveform 



Figure 1. CLR and PRE Puls e Duration, CLR and PRE to Output Delay, 
and CLR and PRE to Latch-Enable Recovery Time 
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SN54ABT843, SN74ABT843 
9-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_SCBS197B - FEBRUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

S1 

tpLH^tpHL 

Open 

tPLZ/tpZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH —-►! 


I 

tPHL-n^-► 



f- I 

1.5V j 

1 


1 

, k- 

J 


tPHL 


" ^1.5 V 


M.5V 


3V 

OV 

VOH 

VOL 

VOH 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




3V 


tpZL -»| !♦- 


OV 


I ! tPLZ -H 




P - 

ilYPL+^-3V 


tPZH 


,tpHZ 




1 _ 


3.5 V 


VOL 


Voh~0.3V 

— « OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


C|_ includes probe and jig capacitance. 

AH input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voitage Waveforms 
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I_ 

■ • State-of-the-Art EPlC-llB^^ BiCMOS Design 

I Significantly Reduces Power Dissipation 

I • ESD Protection Exceeds 2000 V Per 
I MiL-STD-883C, Method 3015; Exceeds 

I 200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25"C 

• High-Drive Outputs (-32-mA Iqhi 
64-mA Iql) 

• Parity Error Flag With Parity 
Generator/Checker 

• Latch for Storage of the Parity Error Flag 

• Package Options Include Plastic 
Small-Outiine (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

The 'ABT853 8-bit to 9-bit parity transceivers are 
designed for communication between data buses. 
When data is transmitted from the A bus to the 
B bus, a parity bit is generated. When data is 
transmitted from the B bus to the A bus with its 
correspondi ng p arity bit, the open-collector 
parity-error (ERR) output indicates whether or not 
an error in t he B d ata h as occurred. The 
output-enable (OEA and OEB) inputs can be used 
to disable the device so that the buses are 
effectively isolated. The 'ABT853 transceivers 
provide true data at their outputs. 


SN54ABT853, SN74ABT853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS198A-FEBRUARY 1991 - REVISED JULY 1994 


SN54ABT853... JT PACKAGE 
SN74ABT853... DB, DW, OR NT PACKAGE 
(TOP VIEW) 


OEA[ 

1 


A1[ 

2 

23 ] 

A2[ 

3 

22 ] 

A3[ 

4 

21] 

A4i 

5 

20 ] 

A5[ 

6 

19] 

A6[ 

7 

18] 

A7[ 

8 

17] 

A8[ 

9 

16] 

EM[ 

10 

15] 

CLR[ 

11 

14] 

GND[ 

12 

13] 


Vcc 

B1 

B2 

B3 

B4 

B6 

B6 

B7 

B8 

PARITY 

OEB 

LE 


SN54ABT853 ... FK PACKAGE 
(TOP VIEW) 


CM 
< < 


< o 

|LU O O T- CM 
O 2: > CD CD 



B3 

B4 

B5 

NC 

B6 

B7 

B8 


NC - No internal connection 


A 9-bit p arity g enerator/checker generates a parity-odd (PARITY) output and monitors the parity of the I/O ports 
with the ERR ^g. The parity -erro r output can be passed, sa mpled , stor ed, o r cleared from the latch using the 
latch-enable (LE) and clear (CLR) control inputs. When both OEA and OEB are low, data Is transferred from 
the A bus to the B bus and inverted parity is generated. Inverted parity is a forced error condition that gives the 
designer more system diagnostic capability. 

To ensure the high-impedance state during power up or power down, ^ should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74ABT853 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages In less than half the printed-circuit-board area. 

The SN54ABT853 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABT853 is characterized for operation from -40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 
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8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 
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FUNCTION TABLE 


INPUTS 

OUTPUTS AND l/Os 


OEB 

OEA 

CLR 

LE 

Ai 

LOFH 

Bit 

ZOFH 

A 

B 

PARITY 

ERRt 

FUNCTION 

I 

u 

Y 

Y 

Odd 

NA 

NA 

A 

L 

NA 

A data to B bus and 



A 

A 

Even 


H 

generate parity 

H 

L 

X 

L 

NA 

Odd 

B 

NA 

NA 

H 

B data to A bus and 




Even 

L 

check parity 

H 

L 

H 

H 

NA 

X 

X 

NA 

NA 

NC 

Store error flag 

X 

X 

L 

H 

X 

X 

X 

NA 

NA 

H 

Clear error flag register 



H 

H 

X 





NC 


H 

H 

L 

H 

X 

X 

z 

Z 

z 

H 

lsolation§ 

X 

L 

LOdd 





H 

(parity check) 



X 

L 

H Even 





L 


I 

I 

Y 

Y 

Odd 

NA 

NA 

A 

H 

NA 

A data to B bus and 

L 

L 

A 

A 

Even 

M 

L 

generate inverted parity 


NA = not applicable, NC = no change, X = don’t care 
t Summation of high-level inputs in clude s PARITY along with Bi inputs. 
t Output states sh own a ssume the ERR output was previously high. 

§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus. 

logic symbolll 


LE 

WR 

OlA 

OEB 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 


13 

K 

LE 

CLR 

OEA 

OEB 

O 


11 

IS 


ERR^ 

1 

K 


14 

_ 


PARITY 



10 


15 ^ 

23 

22 

21 

20 

19 

18 

17 

16 


ERR 

PARITY 

BI 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


If This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT853, SN74ABT853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS198A- FEBRUARY 1991 - REVISED JULY 1994 


logic diagram (positive logic) 



ERROR-FLAG FUNCTION TABLE 


INPUTS 

INTERNAL OUTPUT 

TO DEVICE PRE-STATE 

OUTPUT 

ERR 

FUNCTION 

Cl^ LE 

POINT P ERRn-it 


L 

L 


L L 

X 


Pass 


H 

H 



L X 

L 


H L 

X L 

L 

Sample 


H H 

H 


L H 

X X 

H 

Clear 


L 

L 


H H 

X 


Store 


H 

H 



t The state of the ERR output before any changes at CLR, LE, or point P. 
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PRODUCT PREVIEW 


SN54ABT853, SN74ABT853 

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS198A- FEBRUARY 1991 - REVISED JULY 1994 

error-flag waveforms 

H 
L 

H 
L 


OEB 

OEA 



LE j j 


1 

1 


-g OUR ' 1 

1 

1 

u 

o 1 ^ 

o — rn r~i i—i — 

ERR 1 


- Pass — —Store —►! I Sample 

Clear 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) ..... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . “-0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT853 . 96 mA 

SN74ABT853. 128 mA 

Input clamp current, I|k (Vj < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) .. “50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.65 W 

DW package...1.7 W 

NT package.1.3 W 

Storage temperature range ... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 AST Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT853, SN74ABT853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS196A- FEBRUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 



SN54ABT853 

SN74ABT853 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

4.5 5.5 

4.5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

o 

< 

O 

O 

o 

< 

O 

o 

V 

Vqh High-level output voltage 

ERR 

5.5 

5.5 

V 

Iqh High-level output current 

Except ERR 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

5 

5 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

“C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 

SN54ABT853 

SN74ABT853 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

All outputs 
except ERR 

Vcc = 4.5 V, Iqh = “3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = -3 mA 

3 

3 

3 

Vcc = 4.5 V 

lOH = -24 mA 

2 

2 


IOH = -32mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 24 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

'OH 

ERR 

Vcc = 4.5 V, Vqh = 5.5 V 




IxA 

l| 

Control inputs 

Vcc = 5.5 V, V] = Vcc 0*' GND 

±1 

±1 

±1 

liA 

A or B ports 

±100 

±100 

±100 

l|L 

A or B ports 

Vcc = 0. Vi = GND 

-50 

-50 

-50 

liA 

'OZH* 

Vcc = 5.5 V, Vo = 2.7 V 

50 

50 

50 

UA 

Iqzl* 

Vcc = 5.5 V, Vo = 0.5 V 

-50 

-50 

-50 

pA 

•off 

Vcc = V| or Vo ^ 4.5 V 

±100 


±100 

pA 

ICEX 

Vcc = 5.5 V, Vo = 5.5 V 

Outputs high 

50 

50 

50 

pA 

io§ 

Vcc = 5.5 V. Vo = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

tec 

A or B ports 

Vcc = 5.5 V, '0 = 0, 

V| = VccorGND 

Outputs high 

1 250 

250 

250 

pA 

Outputs low 

24 30 

30 

30 

mA 

Outputs 

disabled 

0.5 250 

250 

250 

pA 

Alcc^ 

Vcc = 5.6 V, One input at 3.4 V, 

Other inputs at Vcc o*' GND 

50 

50 

50 

pA 

Em 

Control inputs 

V| = 2.5Vor0.5 V 




pF 

Cjo 

A or B ports 

Vo = 2.5 V or 0.5 V 




pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 6 V. 

t The parameters IqzH ^ind Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

If This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 
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SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS201A- FEBRUARY 1991 - REVISED JULY 1994 


I • State-of-the-Art EPIC-llB^^ BiCMOS Design 
I Significantly Reduces Power Dissipation 

I • ESD Protection Exceeds 2000 V Per 
I MIL-STD-883C, Method 3015; Exceeds 

200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• High-Drive Outputs (-32-mA IqH’ 

64-mA Iql) 

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

The 'ABT863 are 9-bit transceivers designed for 
asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A bus 
depending u pon th e l ogic levels at the 
output-enable (OEAB and OEBA) inputs. 

The outputs are in the high-impedance state 
during power-up and power-down conditions. The 
outputs remain in the high-impedance state while 
the device is powered-down. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 


SN54ABT863 ... JT PACKAGE 
SN74ABT863... DB, DW, OR NT PACKAGE 
(TOP VIEW) 



SN54ABT863 ... FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 


The SN74ABT863 is available In Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT863 is characterized for operation over the full military temperature range of ~55°C to 125®C. The 
SN74ABT863 is characterized for operation from -40°C to 85®C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily Include testing of all 
parameters. 
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SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS201A- FEBRUARY 1991 - REVISED JULY 1994 


FUNCTION TABLE 


INPUTS 

OPERATION 

OEABI OEAB2 OEBA1 OEBA2 

L L L L 

Latch A and B 

L L H X 

L L X H 

Ato B 

H X L L 

X H L L 

BtoA 

H X H X 

H X X H 

X H X H 

X H H X 

Isolation 


logic symboit logic diagram (positive logic) 


OEBA1 

MM2 

OEAB1 

OE^ 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

A9 


13 


14 


10 








V 1 


EN1 


EN2 


2 V 


23 


22 


21 


20 


19 


18 


17 


16 


15 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

B9 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the DB, DW, JT, and NT packages. 



To Eight Other Channels 
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SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS201 A - FEBRUARY 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT863 . 96 mA 

SN74ABT863 . 128 mA 

Input clamp current, Ijk (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.65 W 

DW package.1.7 W 

NT package.1.3 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation Is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT863 

SN74ABT863 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

.vN?'' 

2 

V 

V|L 

Low-level input voltage 

M 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

'OH 

High-level output current 

-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate Outputs enabled 

ri"- 

5 

5 

ns/V 

At/AVcc 

Power-up ramp rate 

•^^200 

200 

MS/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

‘’C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS201A- FEBRUARY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25»C 

SN54ABT863 

SN74ABT863 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, IOH = "3mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = -3 mA 

3 

3 

3 

Vcc = 4.5 V 

lOH = ”24 mA 

2 

2 


lOH = ”32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

iOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

■ 

Control inputs 

Vcc = 0 to 5.5 V 

V| = Vcc or GND 

±1 

±1 

±1 

mA 

A or B ports 

Vcc = 2.1 Vto5.5 V 

±20 

±20 

±20 

IQZPU 

Vcc = 0 to 2.1 V, Vo = 0.5 to 2.7 V, 

OE = X 

±50 

±50 

±50 

mA 

lOZPD 

Vcc = 2.1 V to 0, Vo = 0.5 to 2.7 V. 

OE = X 

±50 

±56 

±50 

pA 

iqzh^ 

Vcc = 2.1 V to 5.5 V, Vo = 2.7 V, 

OE>2 V 

10 

10 

10 

pA 

lOZL* 

Vcc = 2.1 V to 5.5 V, Vo = 0.5 V, 

OE>2 V 

-10 

-10 

-10 

pA 

•off 

Vcc = 0, V|orVo^4.5V 

±100 


±100 

pA 

ICEX 

Vcc = 5.5 V, 

Vo = 5.5 V 

Outputs high 

50 

50 

50 

pA 

io§ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Icc 

A or B ports 

Vcc = 5.5 V, 
io = o. 

V| = Vcc or GND 

Outputs high 

1 250 

250 

250 

pA 

Outputs iow 

24 30 

38 

38 

mA 

Outputs disabled 

0.5 250 

250 

250 

pA 

Alcc"'^ 

Data inputs 

Vcc = 5.5 V, 

One input at 3.4 V, 
Other inputs at 

Vcc or GND 

Outputs enabled 

1.5 

1.5 

1.5 

mA 

Outputs disabled 

0.05 

0.05 

0.05 

Control inputs 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

Ci 

Control inputs 

V| = 2.5 V or 0.5 V 

4 



PF 

Qo 

A or B ports 

Vo = 2.5 V or 0.5 V 

7 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t The parameters Iqzh ^ind Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS201 A- FEBRUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS201 A - FEBRUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
S1 at? V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



3V 

OV 

3.5 V 
VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output Is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS203A - AUGUST 1992 - REVISED JULY 1994 


I • State-of-the-Art EPIC-llB^** BiCMOS Design 
I Significantiy Reduces Power Dissipation 

I • ESD Protection Exceeds 2000 V Per 
I MIL-STD-883C, Method 3015; Exceeds 

200 V Using Machine Modei (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• TWO 8-Bit Back-to-Back Registers Store 
Data Fiowing in Both Directions 

• Noninverting Outputs 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25®C 

• Package Options Inciude Piastic 
Smaii-Outiine (DW) and Shrink 
Smaii-Outiine (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

The 'ABT2952A transceivers consist of two 8-bit 
back-to-back registers that store data flowing In 
both directions between two bidirectional buses. 
Data on the A or B bus is stored In the registers on 
the low-to-high transition of the clock (CLKAB or 
CLKBA) in pu t provided that the clock-enable 
(CLKENAB or C LKENB A) in put is lo w. Taking the 
output-enable (OEAB or OEBA) Input low 
accesses the data on either port. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor Is determined by the current-sinking 
capability of the driver. 


SN54ABT2952A ... JT PACKAGE 
SN74ABT2952A... DB, DW, OR NT PACKAGE 
(TOP VIEW) 



SN54ABT2952A ... FK PACKAGE 
(TOP VIEW) 


CO CO o o 00 N. 
CD CD CD Z > < < 



NC - No internal connection 


The SN74ABT2952A is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circult-board area. 


The SN54ABT2952A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2952A is characterized for operation from -40®C to 85®C. 


EPiC-IIB is a trademark of Texas instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT2952A, SN74ABT2952A 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS203A--AUGUST 1992- REVISED JULY 1994 _ , 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 


CLKAB 


A 

CLKENAB 

OEAB 

H 

X 

L 

X 

Bo* 

X 

HorL 

L 

X 

Bo* 

L 

T 

L 

L 

L 

L 

T 

L 

H 

H 

X 

X 

H 

X 

Z 


t A-to-B data flow is shown; B-to-A data flow is similar 
but uses CLKENBA, CLKBA, and OEBA. 
t Level of B before the indicated steady-state input 
conditions were established. 


logic symbol§ 


OEBA 


15 


CLKENBA 

CLKBA 


13 


14 


OEAB 

CLKENAB 

CLKAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 


10 


16 


21 


17 


18 


19 


20 


22 


23 


EN3 
^ G1 


i> 1 C5 
EN4 
G2 

|> 2C6 




V3 


6D 


5D 


4V 




B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


§This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


SCBS203A - AUGUST 1992 - REVISED JULY 1994 
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SN54ABT2952A, SN74ABT2952A 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS203A - AUGUST 1992 - REVISED JULY 1994 __ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT2952A ... 96 mA 

SN74ABT2952A. 128 mA 

Input clamp current, I|k (V| < 0) ... -18 mA 

Output clamp current, Iqk (Vq < 0) . mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 2): DB package...0.65 W 

DW package.. — 1.7 W 

NT package. 1.3 W 

Storage temperature range.... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT2952A 

SN74ABT2952A 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

6.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

< 

o 

o 

0 

Vcc 

V 

lOH 

High-level output current 


. -24 

-32 

mA 

iOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

■Qll: 


NOTE 3: Unused or floating pins (Input or I/O) must be held high or low. 


PRODUCT PREVIEW Information concerns products in the formative or 
desion phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

__SCBS203A - AUGUST 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

XCOT 

Ta = 25‘>C 

SN54ABT2952A 

SN74ABT2952A 

UNIT 




MIN 

TYPt 

MAX 

MIN 

MAX 

MIN 

MAX 

V|K 

Vqq = 4.5 V, 

l| = -18mA 

-1.2 

-1.2 

-1.2 

V 


Vqq = 4.5 V, 

Iqh = - 3 mA 

2.5 

2.5 

2.5 


VOH 

Vqq = 5 V, 

Iqh = “ 3 mA 

3 

3 

3 


Vqq = 4.5 V 

Iqh = -24 mA 

2 

2 




Iqh = - 32 mA 

2* 


2 


VOL 

Vqq = 4.5 V 

Iql = 48 mA 

0.55 

0.55 


V 

Iql = 3^ 

0.55* 


0.55 

l| 

Vqq = 5.5 V, 


Control inputs 

±1 


±1 

pA 

V| = Vqq or GND 


A or B ports 

±100 

mo 

±100 

IQZH^ 

Vqq = 5.5 V, 

Vq = 2.7 V 


50 

50 

50 

pA 

lOZL* 

Vqq = 5.5 V, 

Vq = 0.5 V 


-50 

-50 

-50 

pA 

•off 

Vqq = 0, 

V| or Vq < 4.5 V 

±100 


±100 

pA 

ICEX 

Vqq = 5.5 V, 

Vq = 5.5 V 

Outputs high 

50 

50 

50 

pA 

io§ 

Vqq = 5.5 V, 

Vq = 2.5 V 


-50 

-100 

-180 

-50 

-180 

-50 

-180 

mA 


Vqq = 5.5 V, 

A or B 
ports 

Outputs high 

1 250 

250 

250 

pA 

'cc 

io = o. 

Outputs low 


24 

35 

35 

35 

mA 


V| = Vqq or GND 

Outputs disabled 


0.5 

250 

250 

250 

pA 

AIqqII 

Vqq = 5.5 V, One input at 3.4 V, 

Other inputs at Vqq or GND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

Control inputs 

3.5 



pF 

o 

o' 

Vq = 2.5 V or 0.5 V 

A or B ports 

7.5 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t The parameters Iqzh and Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products in the formative or 
desion phase of development Characteristic data and other 
specifications are design goals. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT2952A, SN74ABT2952A 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SGBS203A- AUGUST 1992 - REVISED JULY 1994_ 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, C|. = 50 pF (uniess otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
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SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS203A-AUGUST 1992- REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tpHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Input 1.5 V 


)(E 


3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 


Output 




3V 

OV 


tPLH 


tPHL 



^^ tpHL 


I 
I 

!♦->}-tpLH 



VOH 

VOL 



Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



tpZH 




“-“o.rv 


: OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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I_ 

■ • State-of-the-Art EPlC-llB^** BiCMOS Design 

■ Significantiy Reduces Power Dissipation 

I • ESD Protection Exceeds 2000 V Per 

I MiL-STD-883C, Method 3015; Exceeds 

I 200 V Using Machine Modei (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

<1 VatVcc = 5V,TA = 25‘’C 

• Designed to Faciiitate incident-Wave 
Switching for Line impedances of 25 Q 
or Greater 

• Distributed Vqq and GND Pins Minimize 
Noise Generated by the Simuitaneous 
Switching of Outputs 

• Bus-Hoid inputs Eiiminate the Need for 
Externai Puiiup Resistors 

• Package Options inciude Piastic 
Smaii-Outiine (DW) Package, Ceramic Chip 
Carrier (FK), and Standard Piastic (NT) and 
Ceramic (JT) DiPs 

description 

The 'ABT25245 are 25-Q octal bus transceivers 
designed for asynchronous communication 
between data buses. They improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
transceivers. 

These devices aliows data transrhission from the 
A bus to the B bus or from the B bus to the A bus 
depending upon the logic level at the direction- 
control (DIR) Input. The output-enable (OE) Input 
can disable the device so that both buses are 
effectively isolated. 


SN54ABT25245, SN74ABT25245 
25-Q OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS251A-JUNE 1992 - REVISED JULY 1994 


SN54ABT25245 ... JT PACKAGE 
SN74ABT26246... DW OR NT PACKAGE 
crop VIEW) 


A1 

[ 

1 


GND 

c 

2 

23 ] 

A2 

[ 

3 

22 ] 

A3 

[ 

4 

21 j 

GND 

[ 

5 

20 ] 

A4 

t 

6 

19] 

A5 

[ 

7 

18 ] 

GND 

[ 

8 

17] 

A6 

t 

9 

16] 

A7 

[ 

10 

15] 

GND 

[ 

11 

14] 

A8 

[ 

12 

13] 


DIR 

B1 

B2 

Vcc 

B3 

B4 

B5 

B6 

Vcc 

B7 

— 

OE 


SN54ABT25245 ... FK PACKAGE 
(TOP VIEW) 


iS SS ^ 8 go 

CQ GO CO Z > CQ GO 


OE 

A8 

GND 

NO 

A7 

A6 

GND 


Q w CO o Q 5 
z < < z: z ^ 
(D O 

NC - No internal connection 




B3 

- 4 3 2 1 

J5 

28 27 26 - 
25L 

Vcc 

]6 

24 [ 

B2 

]7 

23[ 

NC 

]8 

22 [ 

B1 

]9 

21 [ 

DIR 

]io 

20 [ 

A1 

]11 

19[ 


12 13 14 15 16 17 18 

□rirno,nn,rn 


These transceivers are capable of sinking 188 mA of Iql current, which facilitates switching 25-Q transmission 
lines on the incident wave. The distributed Vqc and GND pins minimize switching noise for more reliable system 
operation. 


Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN54ABT25245 is characterized for operation over the full military temperature range of “55°C to 125®C. 
The SN74ABT25245 is characterized for operation from -40®C to 85®C. 


EPIC-IIB is a trademark of Texas instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current ae of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily inciude testing of all 
parameters. 
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SN54ABT25245, SN74ABT25245 
25-Q OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS251A - JUNE 1992 - REVISED JULY 1994 


FUNCTION TABLE 


INPUTS 



DIR 

OrcRATiUN 

L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

isolation 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DW, JT, and NT packages. 
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SN54ABT25245, SN74ABT25245 
25-^ OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS251A-JUNE 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... ~0-5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the disabled or power-off state, Vq .. -0.5 V to 5.5 V 

Voltage range applied to any output in the high state, Vq . -0.5 V to Mqq 

Input clamp current, I|k (V( < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Current into any output in the low state, Iq: SN74ABT25245 (A port). 376 mA 

SN74ABT25245 (B port). 128 mA 

Operating free-air temperature range: SN54ABT25245.-55®C to 125®C 

SN74ABT25245.-40'’C to 85°C 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DW package.1.7 W 

NT package.1.3 W 

Storage temperature range. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES; 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT25245 

SN74ABT2524S 

UNIT 





MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

l|K 

Input clamp current 


-18 

-18 

mA 

IQH 

High-level output current 


A port 

^80 

-80 

mA 


B port 

^ -32 

-32 


!0L 

Low-level output current 


A port 

188 

188 

mA 


B port 

64 

64 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

Control inputs 

4 

4 

ns/V 

A or B ports 

10 

10 

At/AVcc 

Power-up ramp rate 


200 

200 

\isiy 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREViEW information concerns products in the formative or 
design phase of development Characteristic data and other 
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SN54ABT25245, SN74ABT25245 
25-Q OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS251 A- JUNE 1992 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ABT25245 

SN74ABT25245 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18mA 

-1.2 

-1.2 

V 

VOH 

A port 

Vcc = 4-75 V, Iqh = “3 rnA 

2.7 

2.7 

V 

Vcc = 4.5 V, Iqh = ”80 

2.4 

2.4 

B port 

Vcc = 4.5 V, Iqh = - 3 mA 

2.5 

2.5 

Vcc = 5 V, Iqh = - 3 mA 

3 

3 

Vcc = 4.5 V, Iqh * * * § ”32 mA 

2* 

2 

VOL 

A port 

Vcc = 4.5 V 

Iql = 04 mA 

0.55 

0.55 

V 

lOL = 188 mA 

0.7 

0.7 

B port 

Vcc = 4.5 V, Iql = 64 mA 

0.55* 

0.55 

■ 

Control inputs 

Vcc = 0 to 5.5 V, Vi = Vcc or GND 

±1 

±1 

mA 

A or B ports 

Vcc = 2.1 V to 5.5 V, V| = Vcc or GND 

.:.±20 

±20 

h(hold) 

A or B ports 

Vcc = 4.5 V 

V| = 0.8 V 

100 

100 

liA 

> 

CM 

II 

> 

-100 

-100 

IQZPU^ 

Vcc = 0 to 2.1 V, Vq = 0.5 V to 2.7 V, 

OE = X 

±50 

±50 

ma 

IQZPD* 

Vcc = 2.1 V to 0, Vq = 0.5 V to 2.7 V, 

OE = X 

±50 

±50 

liA 

IOZH§ 

Vcc = 2.1 V to 5.5 V, Vo = 2.7V, OE>2V 

10 

10 

mA 

IOZL§ 

Vcc = 2.1 V to 5.5 V, Vo = 0.5V, OE>2V 

-10 

-10 

mA 

'off 

VcC = 0, V|orVo^4.5V 

±100 

±100 

|.iA 

iCEX 

Vcc = 6.5 V, Vq = 5.5 V Outputs high 

50 

50 

|iA 

lo^ 

B port 

Vcc = 5.5 V, Vq = 2.5 V 

-50 -210 

-50 -210 

mA 

Icc 

Vcc = 5.5 V, 

Outputs open, 

V| = Vcc or GND 

Outputs high 

500 

500 

liA 

Outputs low 

20 

20 

mA 

Outputs 

disabled 

500 

500 

liA 

Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc o'' GND 

1 

1 

mA 


Control inputs 

VcC = 5V, V| = VccorGND 

4 

4 

pF 


A or B ports 

VcC = 5V, Vo = VccorGND 

11.5 

11.5 

PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 

t All typical values are at N/qq = 5 V, Ta = 25®C. 

t This parameter is characterized but not tested. 

§ For I/O ports, the parameters Im and Iil include the off-state output current. 

If Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT25245, SN74ABT25245 
25-^2 OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS251A-JUNE 1992 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT25245, SN74ABT25245 
25-Q OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS251A-JUNE 1992-REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 





VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tf < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output v/ith internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ • Members of the Texas Instruments 

■ Widebus^^ Family 

I • State-of-the-Art EPIC-llB^^ BiCMOS Design 

I Significantly Reduces Power Dissipation 

I • Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Distributed V^c and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 

The 'ABT16240 are 16-bit buffers and line drivers 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. These devices can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. These devices provide inverting 
outputs and symmetrical active-low output-enable 
(OE) Inputs. 


SN54ABT16240, SN74ABT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS095B - DECEMBER 1991 - REVISED JULY 1994 


SN54ABT16240 

... WD PACKAGE 

SN74ABT16240 

...DL PACKAGE 

(TOP VIEW) 


10E[ 

1 


]20E 

1Y1 [ 

2 

47 

j 1A1 

1Y2[ 

3 

46 

j 1A2 

gnd[ 

4 

45 

] GND 

1Y3[ 

5 

44 

] 1A3 

1Y4[ 

6 

43 

] 1A4 

Vcci 

7 

42 

] '^CC 

2Y1 [ 

8 

41 

]2A1 

2Y2[ 

9 

40 

j2A2 

gnd[ 

10 

39 

Jgnd 

2Y3[ 

11 

38 

]2A3 

2Y4[ 

12 

37 

i2A4 

3Y1 [ 

13 

36 

]3A1 

3Y2[ 

14 

35 

]3A2 

gnd[ 

15 

34 

j GND 

3Y3[ 

16 

33 

] 3A3 

3Y4[ 

17 

32 

] 3A4 

Vcci 

18 

31 

] Vcc 

4Y1 [ 

19 

30 

]4A1 

4Y2[ 

20 

29 

]4A2 

gnd[ 

21 

28 

]gnd 

4Y3[ 

22 

27 

]4A3 

4Y4[ 

23 

26 

]4A4 

40E[ 

24 

25 

]30E 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16240 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages In the same printed-circuit-board area. 

The SN54ABT16240 is characterized for operation over the full military temperature range of ”55°C to 125°C. 
The SN74ABT16240 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 
(each 4-blt buffer) 


INPUTS 

OUTPUT 

Y 

OE 

A 

L 

H 

L 

L 

L 

H 

H 

X 

Z 


Widebus and EPIC-IIB are trademarks of Texas 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 


Instruments Incorporated. 
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SN54ABT16240, SN74ABT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS095B - DECEMBER 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. -0.5 V to 7 V 

Input voltage range, Vj (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq^ SN54ABT16240 . 96 mA 

SN74ABT16240 . 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) .. -50 

Maximum power dissipation at = 55®C (in still air) (see Note 2) DL package . 1.2 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation Is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/dteraf/ons application note in the 1994 AST Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16240 

SN74ABT16240 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

ViL 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

IQH 

High-level output current 


-24 

-32 

mA 

lot 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT16240, SN74ABT16240 
16-BIT BUFFERS/DRiVERS 
WITH 3-STATE OUTPUTS 

SCBS095B - DECEMBER 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25X 

SN54ABT16240 

SN74ABT16240 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1-2 

V 

VOH 

Vcc = 4.5 V, Iqh = - 3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = - 3 mA 

3 

3 

3 

Vcc = 4.5 V 

|qI_I = - 24 mA 

2 

2 


Iqh = - 32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

_ 

Iql = 48 mA 

0.55 

0.55 


V 

lOL =* 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, V| = Vcc or GND 

±1 

±1 

±1 

mA 

Jqzh 

Vcc = 5.5 V, Vq = 2.7 V 

50 

10 

50 

IxA 

*OZL 

Vcc = 5.5 V, Vq - 0.5 V 

-50 

-10 

-50 

mA 

'off 

Vcc = 0. V| or Vq < 4.5 V 

±100 


±100 

mA 

ICEX 

Vcc = 5.5 V, Vq = 5.5 V Outputs high 

50 

50 

50 

HA 

'0* 

Vcc = 5.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

‘cc 

Vcc = 5.5 V, iQ = 0, 

V| = VccorGND 

Outputs high 

2 

2 

2 

mA 

Outputs low 

32 

32 

32 

Outputs disabled 

2 

2 

2 

Alcc§ 

Vcc = 5.5 V, 
One input at 

3.4 V, Other 
inputs at Vcc 
or GND 

Data inputs 

Outputs enabled 

1 

1.5 

1 

mA 

Outputs disabled 

0.05 

1 

0.05 

Control inputs 

1.5 

1.5 

1.5 

Ci 

V| = 2.5 V or 0.5 V 

7 



pF 

Co 

Vo = 2.5 V or 0.5 V 

7 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 6 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (uniess otherwise noted) (see Figure 1) 
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SN54ABT16240, SN74ABT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS09SB - DECEMBER 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

tPLH/tpHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH 


tPHL 



-►{- tpHL 



!<—>[-tpLH 



3V 

OV 


VOH 

VOL 


VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 



r- - 

1.5 V 

*PZL -P] 1^ 1 


! J*Pl-Z-+j 


1 V-®'' j 

4YPk.*l-3_v vou 

1 1 ‘PHZ -*1 

k- 


I I ‘PHZ -*1 (♦— 
‘PZH M- j 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics; PRR < 10 MHz, Zq * 50 ^2, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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■ • Members of the Texas Instruments 

■ Wldebus^^ Family 

I • State-oMhe-Art EPIC-llB^^ BICMOS Design 

I Significantly Reduces Power Dissipation 

I • Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25X 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA ioH» 

64-mA Iql) 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mii Center-to-Center Spacings 

description 

The 'ABT16241 are 16-bit buffers and line drivers 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. These devices can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. These devices provide true outputs 
and complementary output-enable (OE and OE) 
inputs. 


SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS096B - FEBRUARY 1991 - REVISED JULY 1994 


SN54ABT16241 ... WD PACKAGE 
SN74ABT16241 ... DGG OR DL PACKAGE 
(TOP VIEW) 


ioe[ 

1 48l 

1Y1[ 

2 

47 ] 

1Y2[ 

3 

46 ] 

gnd[ 

4 

45 ] 

1Y3[ 

5 

44 ] 

1Y4[ 

6 

43] 

Vccf 

7 

42 ] 

2Y1 [ 

8 

41 ] 

2Y2[ 

9 

40 ] 

gnd[ 

10 

39 ] 

2Y3[ 

*11 

38 ] 

2Y4[ 

12 

37] 

3Y1 [ 

13 

36 ] 

3Y2[ 

14 

35 ] 

gnd[ 

15 

34] 

3Y3[ 

16 

33 ] 

3Y4[ 

17 

32 j 


18 

31 ] 

4Y1[ 

19 

30 ] 

4Y2[ 

20 

29 ] 

gnd[ 

21 

28 ] 

4Y3[ 

22 

27 ] 

4Y4[ 

23 

26 ] 

40E[ 

24 

25] 


20E 

1A1 

1A2 

GND 

1A3 

1A4 

Vcc 

2A1 

2A2 

GND 

2A3 

2A4 

3A1 

3A2 

GND 

3A3 

3A4 

Vcc 

4At 

4A2 

GND 

4A3 

4A4 

30E 


To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE should 
be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 


The SN74ABT16241 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16241 is characterized for operation over the full military temperature range of -55®C to 125°C. 
The SN74ABT16241 is characterized for operation from -40°C to 85®C. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information is current as of publication date. 
Products conform to specifications per the terms of Texas instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS096B - FEBRUARY 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, \/\ (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16241 . 96 mA 

SN74ABT16241 . 128 mA 

Input clamp current, I|k (V| < 0) .. -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at T/\ = 55®C (in still air) (see Note 2): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 160®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWou note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B, 


recommended operating conditions (see Note 3) 




SN54ABT16241 

SN74ABT16241 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-32 

mA 

lOL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 



NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS096B-FEBRUARY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25"C 

SN54ABT16241 

SN74ABT16241 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

vqh 

Vcc = V, Iqh = “ 3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = - 3 mA 

3 

3 

3 

Vcc = 4.5 V 

Iqh = - 24 mA 

2 

2 


Iqh * - 32 mA 

2* 


2 

Vql 

Vcc * 4.5 V 

IqL * 48 mA 

0.65 

0.55 


V 

Iql = 54 mA 

0.55* 


0.55 

ll 

Vcc = 5.5 V, Vj = VccorGND 

±1 

±1 

±1 

mA 

lOZH 

Vcc = 5.5 V, Vq = 2.7 V 

60 

10 

50 

|jA 

lOZL 

Vcc = 5.5 V/ Vo = 0.6 V 

-50 

-10 

-60 

mA 

loff 

Vcc = 0, Vi or Vq ^ 4.5 V 

±100 


±100 

mA 

ICEX 

Vcc = 5,5 V, Vq = 5.5 V Outputs high 

50 

50 

50 

mA 

IQ^ 

Vcc = 5.6 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

*cc 

Vcc = 5.5 V, lo = 0, 

V| = Vcc or GND 

Outputs high 

2 

2 

2 

mA 

Outputs low 

32 

32 

32 

Outputs 

disabled 

2 

2 

2 

Alcc§ 

Vcc = 5.5 V, 
One input at 

3.4 V, Other 
inputs at Vcc 
or GND 

Data inputs 

Outputs enabled 

1 

1.5 

1 

mA 

Outputs 

disabled 

0.05 

1 

0.05 

Control inputs 

1.5 

1.5 

1.5 

Ci 

V| = 2.5 V or 0.5 V 

7 



pF 

Co 

Vo = 2.5 V or 0.5 V 

7 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqc = 6 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature, = 50 pF (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25“C 

SN54ABT16241 

SN74ABT16241 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 


V 

1 

2.7 

3.4 

0.9 

3.8 

1 

3.7 

ns 

tPHL 



1 

2.7 

3.9 

0.9 

4.6 

1 

4.5 

tPZH 

OE orOE 

V 

1.2 

3.3 

10 

1.2 

5.1 

1.2 

5 


‘PZL 

Y 

1.3 

3.4 

5.9 

CO 

7 

1.3 

6.9 

ns 

tPHZ 

OE orOE 

V 

1.5 

4.1 

5 

1.5 

7 

1.6 

6.2 

ns 

tPLZ 

Y 

1.7 

3.6 

5.1 

1.7 

5.7 

1.7 

5.6 
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SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS096B - FEBRUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under test 

Cl = 50 pF 
(see Note A) 


500 0 

-•-vw- 

< 500 0 


O Open 
9 GND 


TEST 

SI 

tpLH/tpHL 

Open 

tPLZ/tpZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


Input 




Data Input 



3 V 
0 V 

3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tpLH --f - ^ 


tpHLH<- * 


1^^ 

1.5 V 1 

1 


1 

l4- 

-♦L 


tPHL 


1.5 V 




^1.5V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



,.a, )|( 

/ - 

1.5 V 

V .. . 

3V 

‘PZL ->| 

rt- 1 



1 

|tpLZ-W 

k- 

3.5 V 

VOL 

1 

1 

1 


VoL + 0.3 V 

tpZH ->I 

^hz-H 

1 

h- 

1 

VOH 

« OV 


yl^1.5V 

T^H-0.3V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS073E - SEPTEMBER 1991 - REVISED JULY 1994 


I • Members of the Texas Instruments 
I Widebus^^ Family 

I • State-of-the-Art EPIC-llB^** BICMOS Design 
I Significantly Reduces Power Dissipation 
I • Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

<1 VatVcc = 5V,TA = 25"C 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Iqhi 
64-mA Iql) 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Smail-Outiine (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The SN54ABT16244 and SN74ABT16244A are 
16”bit buffers and line drivers designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. These devices can be used as four 
4-blt buffers, two 8-bit buffers, or one 16-bit buffer. 
These devices provide true outputs and 
symmetrical OE (active-low output-enable) 
inputs. 


SN54ABT16244... WD PACKAGE 
SN74ABT16244A ... DGG OR DL PACKAGE 
(TOP VIEW) 



To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16244A is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16244 is characterized for operation over the full military temperature range of ~55°C to 125°C. 
The SN74ABT16244A is characterized for operation from ~40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 


INPUTS 1 

OUTPUT 

OE 

A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


Widebus and EPIC-IIB are trademarks of Texas 

PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 


instruments Incorporated. _ 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS073E - SEPTEMBER 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -O-S V to 7 V 

Input voltage range, V| (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq-' SN54ABT16244 .. 96 mA 

SN74ABT16244A . 128 mA 

Input clamp current, I|k (Vj < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . ”50 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DGG package.0.85 W 

DL package...1.2 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16244 

SN74ABT16244A 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

Vl 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

'OH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS073E-SEPTEMBER 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25Xt 

SN54ABT16244 

SN74ABT16244A 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vqq = 4.5 V. l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

VCC = V, Iqh = - 3 mA 

2.5 

2.5 

2.5 

V 

Vqq = 5 V, Iqh = “ 3 mA 

3 

3 

3 

Vqq = 4.6 V 

Iqh = - 24 mA 

2 

2 


Iqh = “ 32 mA 

2* 


2 

VOL 

Vqq = 4.6 V 

Iql * 48 mA 

0.55 

0.55 


V 

Iql = 34 mA 

0.55* 


0.55 

l| 

Vqq = 5.5 V. Vi = VQQorGND 

±1 

±1 

±1 

mA 

'OZH 

Vqq = 5.5 V. Vo = 2.7V 

10§ 

10 

10§ 

liA 

lOZL 

Vqq = 5,6 V. Vq = 0.5 V 

-10§ 

-10 

-10§ 

mA 

‘off 

VCC = 0. V| or Vq < 4.5 V 

±100 


±100 

)iA 

•CEX 

Vqq = 6.5 V. 

Vq = 5.5 V 

Outputs high 

60 

50 

60 

HA 

Iq^ 

Vqq = 5.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Ice 

Vqq = 5.5 V. 
io = o. 

V| = Vqq or GND 

Outputs high 

3 

2 

3 

mA 

Outputs low 

32 

32 

32 


Outputs disabled 

3 

2 

3 


Vqq = 5.5 V. 

One input at 3.4 V. 
Other inputs at 

Vqq or GND 

Data 

inputs 

Outputs enabled 

0.05 

1.5 

0.05 

mA 

Outputs disabled 

0.05 

1 

0.05 

Control inputs 

0.05 

1.6 

0.05 

Ci 

V| = 2.5 V or 0.5 V 

3 



pF 

Co 

Vo = 2.5 V or 0.5 V 

8 



pF 


* On products compliant to MlL-STD-883, Class B, this parameter does not apply, 
t Characteristics for TA = 25®C apply to the SN74ABT16244A only. 
t All typical values are at Vqq = 5 V. 

§ This data sheet limit may vary among suppliers. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25“Ct 

SN54ABT16244 

SN74ABT16244A 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


‘PLH 

A 

V 

1 

2.3 

3.2 

0.7 

3.7 

1 

3.5 

ns 

tPHL 



1 

2.6 

3.7 

0.5 

KOI 

1 

4.1 

tpZH 

OE 

V 

1 

3 

3.8 

0.7 

5 

1 

4.8 

ns 

tPZL 

Y 

1 

3.2 

4 

0.9 

5 

1 

4.8 

tPHZ 

OE 

Y 

. 1 

3.6 

4.4 

1 5 

1 

4.8 

ns 

tPLZ 


1 

2.9 

3.7 

1 4.3 

1 

4.1 


t Characteristics for TA = 25®C apply to the SN74ABT16244A only. 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS073E - SEPTEMBER 1991 ~ REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5001:2 
-VW- 

I 500 0 


O Open 
9 GND 


TEST 

SI 

*PLH/tPHL 

Open 

‘PLZ^PZL 

7V 

»PHZ«PZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


-tw- 



Input 1.5 V 


)(E 


3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 


tpLH -\t -- *{- 


tPHL 




:1.5 V 


Output 


tpHL i< > \ 1^—^‘PLH 

-s! ' 

Vl^sv 


M.5V 


3V 
0 V 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


_ X’:-_>< 

. ..-. 3V 

1.5 V 

tpZL -►j 

1 

i 

tpLZ-^ 

k- 

1 ^ 
1 

1 

X:ii4 

1^—- 3.5 V 

j£ypL..i-3_v 

tpZH “►! 

l^tpHZ —►! 

1 , 


-...-. J 

^1.5 V 

- « OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 C2, tr < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT16245, SN74ABT16245A 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS300A - MARCH 1994 - REVISED JULY 1994 


I • Members of the Texas Instruments 
I Widebus^^ Family 

I • State-of-the-Art EPIC-llB^^ BiCMOS Design 

I Significantly Reduces Power Dissipation 

I • Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei (C = 200 pF, 

R = 0) 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Ioh» 

64-mA Iql) 

• Package Options Include Plastic 300-mil 
Shrink Small-Outiine (DL) and Thin Shrink 
Small-Outiine (DGG) Packages and 380-mil 
Fine-Pitch Ceramic (WD) Flat Package 
Using 25-mil Center-to-Center Spacings 

description 

The SN54ABT16245 and SN74ABT16245A are 
16-bit (dual-octal) noninverting 3-state 
transceivers designed for synchronous two-way 
communication between data buses. The control 
function implementation minimizes external 
timing requirements. 


SN54ABT16245... WD PACKAGE 
SN74ABT16245A ... DGG OR DL PACKAGE 
(TOP VIEW) 



These devices can be used as two 8-bit transceivers or one 16-bit transceiver. They allow data transmission 
from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control 
(DIR) input. The output-enable (OE) input can be used to disable the device so that the buses are effectively 
isolated. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16245A is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54ABT16245A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16245A is characterized for operation from -40°C to 85°C. 


Widebus and EPIC-IIB are trademarks of Texas 

PRODUCTION DATA Information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 


Instruments Incorporated. 
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SN54ABT16245, SN74ABT16245A 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS300A- MARCH 1994 ~ REVISED JULY 1994 
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SN54ABT16245, SN74ABT16245A 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS300A~ MARCH 1994 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, Vi (except I/O ports) (see Note 1) . -0.6 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current Into any output in the low state, Iq: SN64ABT16245 . 96 mA 

SN74ABT16245A . 128 mA 

Input clamp current, I(k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . ”50 mA 

Maximum power dissipation at T/\ = 55®C (in still air) (see Note 2): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations apg\\caX\on note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16245 

SN74ABT16245A 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.6 

5.5 

4.5 

5.5 

V 

V|H 

High-level Input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

IQH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

1 Outputs enabled 

10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 


200 

200 

IJS/V 

Ta 

Operating free-air temperature 


-55 

126 

-40 

85 

"C 


NOTE 3: Unused or floating pins (Input or I/O) must be held high or low. 
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SN54ABT16245, SN74ABT16245A 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS300A - MARCH 1994 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25"C 

SN54ABT16245 

SN74ABT16245A 

UNIT 

MIN TYPt MAX 

MIN MAX 


V|K 

Vcc = 4.5V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vec = 4.5 V, lOH = - 3 niA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, lOH = ” 3 mA 

3 

3 

3 

Vcc = 4.5 V 

lOH = ~ 24 mA 

2 

2 


lOH = - 32 mA 

2* 


2 

VoL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

•OL = 54 mA 

0.55* 


0.55 

■ 

Control inputs 

Vcc = 0 to 5.5 V, 

V| = Vcc or GND 

±1 

±1 

±1 

fiA 

A or B ports 

Vcc = 2.1 Vto5.5 V, 

V| = Vcc or GND 

±20 

±100 

±20 

fOZPU 

Vcc = 0 to 2.1 V, 

Vo = 0.5to2.7V, OE = X 

±50 


±50 

mA 

•OZPD 

Vcc = 2.1 VtoO, 

Vo = 0.5 to 2.7 V, OE = X 

±50 


±50 

IxA 

lOZH* 

Vcc = 2.1 Vto5.5 V, 

Vo = 2.7 V, OE>2V 

10§ 

10 

10§ 

UA 

lOZL* 

Vcc = 2.1 V to 5.5 V, 

Vo = 0.5V, OE^2V 

-10§ 

-10 

-10§ 

mA 

loff 

Vcc = 0. V|orVo<4.5V 

±100 


±100 

mA 

•CEX Outputs high 

Vcc = 6.5 V, Vo = 5.5 V 

50 

50 

50 

mA 

lo’’ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Ice 

A or B ports 

Vcc = 5.5 V, 

io = o. 

Vi=Vcc or GND 

Outputs high 

2 

2 

2 

mA 

Outputs low 

32 

32 

32 

Outputs 

disabled 

2 

2 

2 

Alcc^ 

Data inputs 

Vcc = 5.5 V, 

One input at 

3.4 V, Other 
inputs at Vcc 
or GND 

Outputs enabled 

2 

1.5 

2 

mA 

Outputs 

disabled 

0.05 

1 

0.05 

Control inputs 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

Ci 

Control inputs 

V| = 2.5 V or 0.5 V 

3 



PF 

Qo 

A or B ports 

Vo = 2.5 V or 0.5 V 

6 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcq = 5 V. 

t The parameters Iqzh ^ind Iqzl include the input leakage current. 

§ This data sheet limit may vary among suppliers. 

If Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
^This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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SN54ABT16245, SN74ABT16245A 
16-BlT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS300A- MARCH 1994 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT16245, SN74ABT16245A 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS300A-MARCH 1994-REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

S1 

tpLH^tPHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Data Input 



3V 

OV 

3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH 

I 

I 

-h 

I 

tpHL-n^^ 



k 


k 


^ tPHL 



3V 

OV 

VOH 

VoL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
S1 atrv 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




tpZL 


tpZH 


tPLZ 


\l5V /- 

V’^ I / VpL_+^.3V 

, *PHZ ->l 

t_U_ 

/l.5V \ ^OH-0-3V 


3V 

OV 

3.5 V 
VoL 

VoH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 ^ V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output Is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16260, SN74ABT16260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

_SCBS204A-JUNE 1992- REVISED JULY 1994 

• Members of the Texas Instruments 
Widebus^^ Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantiy Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vcc Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Iqh^ 

64-mA Iql) 

• Bus-Hold Inputs Eliminate the Need for 
External Puilup Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 

Package Using 25-mil Center-to-Center 
Spacings 

description 

The 'ABT16260 is a 12-bit to 24-bit multiplexed 
D-type latch used in applications where two 
separate data paths must be multiplexed onto, or 
demultiplexed from, a single data path. Typical 
applications include multiplexing and/or 
demultiplexing of address and data information in 
microprocessor- or bus-interface applications. 

This device is also useful in memory-interleaving 
applications. 

Three 12-bit I/ O ports ( A1~A1 2,1B 1-1B 12, and2B1-2B12) are available for address and/or data tr ansf er. The 
output-enable (OEIB, OE2B, and OEA) inputs control the bus transceiver functions. The OE1B and OE2B 
control signals also allow bank control in the A to B direction. 

Address and/or data information can be stored using the internal storage latches. The latch-enable (LE1B, 
LE2B, LEA1B, and LEA2B) inputs are used to control data storage. When the latch-enable Input is high, the latch 
is transparent. When the latch-enable input goes low, the data present at the inputs is latched and remains 
latched until the latch-enable input is returned high. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a puilup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16260 Is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 



PRODUCTION DATA information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54ABT16260, SN74ABT16260 

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS204A-JUNE 1992 - REVISED JULY 1994_ 


description (continued) 

The SN54ABT16260 is characterized for operation over the full military temperature range of -56°C to 126®C. 
The SN74ABT16260 is characterized for operation from -40®C to 85®C. 


Function Tables 
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SN54ABT16260, SN74ABT16260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS204A - JUNE 1992 - REVISED JULY 1994 
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SN54ABT16260, SN74ABT16260 

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS204A-JUNE 1992 - REVISED JULY 1994__ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. . "0-5 V to 7 V 

Input voltage range, Vj (see Note 1 ) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16260 . 96 mA 

SN74ABT16260 . 128 mA 

Input clamp current, Iik (V| < 0) ... -18 mA 

Output clamp current, Iqk (Vq < 0) .. "”50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DL package. 1.4 W 

Storage temperature range ... -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16260 

SN74ABT16260 

UNIT 




MIN 

MAX 

llimi 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

ViL 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 


200 

200 

\is/y 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

°C 


NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT16260, SN74ABT16260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

_SCBS204A - JUNE 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25'‘C 

SN54ABT16260 

SN74ABT16260 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, l0H="3mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = - 3 nnA 

3 

3 

3 

Vcc = 4.5 V 

lOH = -24 mA 

2 

2 


IOH=“32mA 

2* 


2 

VoL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

■ 

Control 

inputs 

Vcc = 0 to 5.5 V, V| = Vcc or GND 

±1 

±1 

±1 

pA 

A or B ports 

Vcc = 2.1 V to 5.5 V, 

V| = Vcc: or GND 

±20 

±100 

±20 

l|(hold) 

A or B ports 

Vcc = 4.5 V, V| = 0.8 V 



100 

pA 

Vcc = 4.5 V, V| = 2 V 



-100 

•OZPU 

Vcc = 0 to 2.1 V, Vo = 0.5 to 2.7 V, 
OE = X 

±50 


±50 

pA 

lOZPD 

Vcc = 2.1 V to 0, Vo = 0.5 to 2.7 V, 
OE = X 

±50 


±50 

pA 

Iqzh* 

Vcc = 2.1 V to 5.5 V, 

Vo = 2.7 V, OE>2 V 

10 

10 

10 

pA 

Iqzl* 

Vcc = 2.1 V to 5.5 V, 

Vo = 0.5 V, OE>2V 

-10 

-10 

-10 

pA 

•off 

Vcc = 0. V|orVo<4.5V 

±100 


±100 

pA 

•CEX Outputs high 

Vcc = 5.5 V, Vo = 5.5 V 

50 

50 

50 

pA 

io§ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -225 

-50 -225 

-50 -225 

mA 

•cc 

Outputs high 

Vcc = 5.5 V, lo = 0, 

V| = Vcc or GND 

1.5 

1.5 

1.5 

mA 

Outputs low 

63 

63 

63 

Outputs 

disabled 

1 

1 

1 

Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

3 



i 

Qo 

Vo = 2.5 V or 0.5 V 

11.5 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t The parameters Iqzh ^f^cl Iqzl include the input leakage current 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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SN54ABT16260, SN74ABT16260 

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS204A- JUNE 1992 - REVISED JULY 1994 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



Pulse duration, LEI B, LE2B, LEA1B, or LEA2B high 


Setup time, data before LEI B, LE2B, LEA1B, or LEA2Bi 


Hold time, data after LEI B, LE2B, LEA1B, or LEA2Bi 


Vcc = 5V. 

Ta = 25°C 

SN54ABT16260 

SN74ABT16260 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 


3.3 

3.3 

3.3 

ns 

1.5 

2 

1.6 

ns 

1 

2 

1 

ns 


switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

tPLH 

A or B 

B or A 

tPHL 

tPLH 

_ 

A or B 

tpHL 

LE 


SEL (Bl) 


tpLH 

SEL (B2) 

A 

tPHL 

SEL(BI) 

SEL (B2) 


tPZH 



tPZL 

OE 

A or B 

tPHZ 

_ 


‘PLZ 

OE 

A or B 


Vcc = 6V, 


Ta = 25"C 


MIN TYP 

MAX 

1 3.1 

4.8 


SN54ABT16260 SN74ABT16260 


4.4 

1.3 5. 

1 

1.3 
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SN54ABT16260, SN74ABT16260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

__SCBS204A - JUNE 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 
-VW- 

I 500 Q 


O Open 
9 GND 


TEST 

SI 

tPLH'tpHL 

Open 

tPLZ^IpZL 

7V 

tPHZ'tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Data input 



VOLTAGE WAVEFORMS 
PULSE DURATiON 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TiMES 


input 
(see Note B) 


Output 


Output 


Z)i(EZXEI 


3V 

OV 


tpLH —}^-►! -►( 


1 

tpHL-n^—► 




tPHL 


^-VoH 

:1.5 V 

VoL 


k-4“ ^PLH 


"N ^1.5V 


M.5V 


VOH 

VOL 


Output 

Controi 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


*PZL -*| rt— 


I |*PLZ-W |» - 
T~ \'-5V I y CoLt0.3V 


I 1 tPHZ 

tpZH -►l W- 


j/l7v 


-0.3 V 


3V 

OV 

3.5 V 
VOL 

VOH 
« 0 V 


VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 
iNVERTiNG AND NONiNVERTiNG OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 
LOW- AND HiGH-LEVEL ENABLiNG 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT16373A, SN74ABT16373A 
16-BiT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS160A-DECEMBER 1992 - REVISED JULY 1994 


• Members of the Texas Instruments 
Widebus^*^ Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25"C 

• Distributed Vcc ^ND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Fiow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Ioh» 

64-mA Iql) 

• Package Options Include Plastic 300-mii 
Shrink Smail-Outiine (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 380-mii 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16373A are 16-bit transparent D-type 
latches with 3-state outputs designed specifically 
for driving highly capacitive or relatively 
low-impedance loads. They are particularly 
suitable for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working 
registers. 

These devices can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (LE) input is high, 
the Q outputs follow the data (D) inputs. When LE is taken low, the Q outputs are latched at the levels set up 
at the D Inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

OE does not affect internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74ABT16373A is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16373A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16373A is characterized for operation from -40°C to 85°C. 



Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN54ABT16373A, SN74ABT16373A 
16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS160A-DECEMBER 1992-REVISEDJU^1994 ^^^^^^^^^^^^ 

FUNCTION TABLE 
(each latch) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 
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SN54ABT16373A, SN74ABT16373A 
16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_SCBS160A- DECEMBER 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16373A . 96 mA 

SN74ABT16373A . 128 mA 

Input clamp current, I|k (V( < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, referto the Package Therma/Cons/cferaf/ons application note in the 1994 AST Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16373A 

SN74ABT16373A 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

At/AVcC 

Power-up ramp rate 


200 

200 

\xs/V 

ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT16373A, SN74ABT16373A 
16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



* Oh products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Mqq = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§Thls is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 
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SN54ABT16373A, SN74ABT16373A 
16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS160A- DECEMBER 1992 - REVISED JULY 1994 

switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, C). = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT16373A, SN74ABT16373A 
16-BITTRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS160A- DECEMBER 1992 - REVISED JULY 1994 _ 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/*PHL 

Open 

tPLZ'tpZL 

7V 

tPHZftPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 


-tw- 


. y y 

Input 1.5 ^1.6V 


3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




*PLH -{<- 


I 

tpHL-K-► 



f - 

1.5 V j 


1 

k- 



*PHL 


Y!!. 


M.5V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



5V 


3V 

tPZL 

k- 

1 , 

0 V 

1 

[ tPLZ “ 

k- 

3.5 V 

tf-., 

1 ^ 
1 

^1.5 V 

I_/Vol + 0.3V 

i 

tpZH 


Tp— 

1 

VOL 

___/ 


^^i^^i7-~0.3V 

VoH 

= OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Gi_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16374A, SN74ABT16374A 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_ SCBS205A- MARCH 1993 - REVISED JULY 1994 


• Members of the Texas Instruments 
Wldebus^^ Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vq^p (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25®C 

• Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-<32-mA IqH’ 

64-mA Iql) 

• Package Options include Plastic 300-mil 
Shrink Smaii-Outiine (DL) and Thin Shrink 
Smail-Outiine (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mii Center-to-Center Spacings 

description 

The 'ABT16374A are 16-bit edge-triggered 
D-type flip-flops with 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. They are 
particularly suitable for Implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

These devices can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock 
(CLK) input, the Q outputs of the flip-flop take on the logic levels set up at the data (D) inputs. 

A buffered output-enable (OE) Input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the hIgh-Impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the Increased drive provide the capability to drive bus 
lines without need for interface or pullup components 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are In the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16374A is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16374A is characterized for operation over the full military temperature range of “55®C to 125°C. 
The SN74ABT16374A is characterized for operation from -40°C to 85°C. 



Widebus and EPIC-IIB are trademarks of Texas 

PRODUCTION DATA information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 


Instruments incorporated. 
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SN54ABT16374A, SN74ABT16374A 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS205A- MARCH 1993- REVISED JULY 1994_ 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

Q 

OE CLK D 

L T H 

H 

L T L 

L 

L H or L X 

Qo 

H X X 

z 


logic symbolt 


logic diagram (positive logic) 


10E 

1CLK 

20E 

2CLK 

1D1 

1D2 

1D3 

1D4 

1D5 

1D6 

1D7 

1D8 

2D1 

2D2 

2D3 

2D4 

2D5 

2D6 

2D7 

2D8 


48 


25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 


1EN 

> Cl 
2EN 

> C2 


ID 1 V 








> 

CM 

Q 

CM 









3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 


1Q1 

1Q2 

1Q3 

1Q4 

1Q5 

1Q6 

1Q7 

1Q8 

2Q1 

2Q2 

2Q3 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 




To Seven Other Channels 
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SN54ABT16374A, SN74ABT16374A 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS205A- MARCH 1993 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . “0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .. -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16374A . 96 mA 

SN74ABT16374A . 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16374A 

SN74ABT16374A 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

VlH 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 


200 

200 

ps/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating inputs must be held high or low. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-43 






















































SN54ABT16374A, SN74ABT16374A 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS205A - MARCH 1993 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25‘’C 

SN54ABT16374A 

SN74ABT16374A 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vqq = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vqq = 4.5 V, Iqh = - 3 mA 

2.5 

2.5 

2.5 

V 

Vqq = 5 V, Iqh = “ 3 mA 

3 

3 

3 

Vqq = 4.5 V 

lOH = -24 mA 

2 

2 


lOH = “ 32 mA 

2* 


2 

VoL 

Vqq = 4.5 V 

'OL = 48 mA 

0.55 

0.55 


V 

'OL = 64 mA 

0.65* 


0.55 

l| 

Vqq = 0 to 5.5 V, V| = VQQorGND 

±1 

±1 

±1 

mA 

lOZPU 

Vqq = 0 to 2.1 V, 

Vo = 0.5 to 2.7 V, OE = X 

±50 

±50 

±50 

mA 

lOZPD 

Vqq = 2.1 VtoO, 

Vo = 0.5 to 2.7 V, OE = X 

±50 

±50 

±50 

HA 

IQZH 

Vqq = 2.1 Vto5.5 V, 

Vo = 2.7V, OE>2V 

10 

10 

10 

mA 

lOZL 

Vqq = 2.1 V to 5.5 V, 

Vo = 0.5 V, OE > 2 V 

-10 

-10 

-10 

mA 

'off 

VCC = 0> V|orVo:^4.5V 

±100 


±100 

^iA 

IqEX Outputs high 

Vqq = 5.5 V, Vq = 5.5 V 

50 

50 

50 

mA 

lo* 

Vqq = 5.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Icc 

Outputs high 

Vqq = 5.5 V, Iq = 0, 

Vi = Vqq or GND 

2 

2 

2 

mA 

Outputs low 

72 

72 

72 

Outputs 

disabled 

2 

2 

2 

AIqq§ 

Vqq = 5.5 V, One input at 3.4 V, 

Other inputs at Vqq or GND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

3.5 



PF 

C^O 

Vo = 2.5 V or 0.5 V 

9.5 



PF 


* On products compliant to MlL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


timing requirements over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



Vcc = 5V, 

Ta = 25^0 

SN54ABT16374A 

SN74ABT16374A 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

fclock Clock frequency 

0 150 

0 150 

0 150 

MHz 

tw Pulse duration, CLK high or low 

3.3 

3.3 

3.3 

ns 

tsu Setup time, data before CLKT 

1.1 

1.3 

1.1 

ns 

th Hold time, data after CLKT 

1.3 

1.5 

1.3 

ns 
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SN54ABT16374A, SN74ABT16374A 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS20SA- MARCH 1993 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl. = 50 pF (uniess otherwise noted) (see Figure 1) 
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SN54ABT16374A, SN74ABT16374A 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS20SA - MARCH 1993 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 





TEST 

S1 

tPLH/tPHL 

Open 

tPLZ«PZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 


M-tw-►! 




VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




3V 

OV 


tpLH ^ tPHL 

-^ 

'PHL—H-— 


1-VoH 

1.5 V 

VoL 


U—pLtpLH 


M.5V 


VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 



)i* 

- 

"v 

3V 

tPZL ->) 

' 


U V 

I 

tPLZ->j 



I 1 

1 

1 

V 1 

\1.5V I 

'-^ 

j£Vol + 0.3V 

3.5 V 

VOL 

tpZH 

, tPHZ ->! 

k- 

I , 

1 

VoH 

« OV 


/l.5V 

“^H-0.3V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


C|_ includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT16460, SN74ABT16460 
4-T0-1 MULTIPLEXED/DEMULTIPLEXED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

^_ SCBS207B - OCTOBER 1992 - R EVISED JULY 1994 

• Members of the Texas Instruments 
Widebus^^ Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25"C 

• Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Ioh» 

64-mA Iol) 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Package Options Include Plastic 300-mii 
Shrink Small-Outiine (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 

Package Using 25-mil Center-to-Center 
Spacings 

description 

The 'ABT16460 are 4-bit-to-1-bit multiplexed 
registered transceivers used in applications 
where four separate data paths must be 
multiplexed onto or demultiplexed from a single 
data path. Typical applications include 
multiplexing and/or demultiplexing of address and 
data information in microprocessor- or bus- 
interface applications. These devices are also 
useful in memory-interleaving applications. 

Five 4-bit I/O ports ( 1A-4A, 1B1 - 4,2B1 -4,3 B1-4 , and4B1 -4) are available for address and/or data transfer. 
The output-enable (OEB, OEB1-OEB4, and OEA) inputs contr ol the bus-transceiver functions. These control 
signals also allow 4-bit or 16-bit control depending on the OEB level. 

Address and/or data information can be stored using the internal storage latches /flip-flops. The latch-enable 
(LEB1--LEB4, LEBA, and LEAB1-LEAB4) and clock/clock-enable (CLK/CLKEN) inputs are used to control 
data storage. When either one of the latch-enable inputs is high, the latch is transparent (clock is a don’t care 
as long as the latch-enable is high). When the latch-enable input goes low (providing that the clock does not 
transit from low to high), the data present at the Inputs Is latched and remains latched until the latch-enable input 
is returned high. When the clock-enable is low and the corresponding latch-enable is low, data can be clocked 
on the low to high transition of the clock. When either the clock-enable or the corresponding latch-enable is high, 
the clock is a don’t care. 

Four select pins (SELO, SEL1, CE__SEL0, and CE__SEL1) are provided to multiplex data (A port), or to select 
one of four clock-enables (B port). This allows the user to have the flexibility of controlling one bit at a time. 

Active bus-hold circuitry is provided to hold unused or floating Inputs at a valid logic level. 


SN54ABT16460 ... WD PACKAGE 
SN74ABT16460... DL PACKAGE 
(TOP VIEW) 


LEAB1[ 1 
LEAB2[2 
LEBA [ 3 
GND[ 4 
LEB1[5 
LEB2[6 
VccC 7 
CLKBA [ 8 
0^1 9 
CLKAB[ 10 
GND[ 11 
1A[ 12 
2A[ 13 
CE_SEL0[ 14 
CE^SELI [ 15 
3A[ 16 
4A[ 17 
GND[ 18 
CLKENAB[ 19 
CLKENB [ 20 
CLKENBA [ 21 
Vcc [ 22 

LEB3[23 
LEB4 [ 24 
GND [ 25 
OEA [ 26 
LEAB3 [ 27 
LEAB4 [ 28 


56 ]OEB1 
55 ] OEB2 
54 isELO 
53 ]GND 
52 ]1B1 
51 ]1B2 
50 ] Vqo 
49 ]1B3 
48 ]1B4 
47 ]2B1 
46 ]GND 
45 ]2B2 
44 ]2B3 
43 ]2B4 
42 ]3B1 
41 ]3B2 
40 ]3B3 
39 ]GND 
38 ]3B4 
37 ]4B1 
36 ] 4B2 
35 ] Vqq 
34 ]4B3 
33 ]4B4 
32 ]GND 
31 ]SEL1 
30 ]OEB3 
29 ] OEB4 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT16460, SN74ABT16460 

4-T0-1 MULTIPLEXED/DEMULTIPLEXED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS207B - OCTOBER 1992- REVISED JULY 1994 _ 


description (continued) 

To ensure the high-impedance state during power-up or power-down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16460 Is available In Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circult-board area. 

The SN54ABT16460 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16460 is characterized for operation from -40°C to 85°C. 

Function Tables 


A-TO-B OUTPUT ENABLEt 


INPUTS 

OUTPUT 

Bn 

OEB OEBn 


Z 


z 


z 

BHB 

Active 


tn*1,2, 3,4 


A-TO-B STOR AGE 
(assuming OEB = L, OEBn = L)t 


I INPUTS I 

OUTPUTS ! 

CLKENAB 

CE_SEL1 

CE_SEL0 

CLKAB 

LEAB1 

LEAB2 

LEAB3 

LEAB4 

B1 

B2 

B3 

B4 

X 

X 

X 

HorL 

H 

L 

L 

L 

A 

Ao 

Ao 

Ao 

X 

X 

X 

HorL 

H 

H 

H 

L 

A 

A 

A 

Ao 

L 

X 

X 

L 

L 

L 

L 

L 

Ao 

Ao 

Ao 

Ao 

L 

L 

L 

T 

L 

L 

L 

L 

A 

Ao 

Ao 

Ao 

L 

L 

H 


L 

L 

L 

L 

Ao 

A 

Ao 

Ao 

L 

H 

L 

T 

L 

L 

L 

L 

Aq 

Ao 

A 

Ao 

L 

H 

H 

T 

L 

L 

L 

L 

Ao 

Ao 

Ao 

A 

H 

X 

X 

T 

L 

L 

L 

L 

Ao 

Ao 

Ao 

Ao 


t This table does not cover all the latch-enable cases since they have similar results. 
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SN54ABT16460, SN74ABT16460 
4-T0-1 MULTIPLEXED/DEMULTIPLEXED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS207B - OCTOBER 1992 - REVISED JULY 1994 


Function Tables (Continued) 


B-TO-A STORAGE 
(before point P) 



t Output level before the indicated steady-state input conditions were established. 



B-TO-A STORAGE 
(after point P) 



t Output level before the indicated steady-state input conditions 
were established. 
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SN54ABT16460, SN74ABT16460 

4-T0-1 MULTIPLEXED/DEMULTIPLEXED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS207B - OCTOBER 1992 - REVISED JULY 1994 


logic diagram (positive logic) 
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SN54ABT16460, SN74ABT16460 
4-T0-1 MULTIPLEXED/DEMULTIPLEXED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS207B - OCTOBER 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. -0-5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16460 . 96 mA 

SN74ABT16460 . 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DL package.1.4 W 

Storage temperature range. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 



SN54ABT16460 

SN74ABT16460 

UNIT 

MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


oe 

0.8 

V 

Vl 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

>OL 

Low-level output current 


/•y 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 


10 

10 

ns/V 

At/AVQo Power-up ramp rate | 

%0 

200 

ILIS/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

°C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREVIEW Information concerns products in the ^rmative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16460, SN74ABT16460 

4-T0-1 MULTIPLEXED/DEMULTIPLEXED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 
t This parameter is characterized but not tested. 

§ The parameters IqzH Iqzl include the Input leakage current. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
^This is the increase in supply current for each input that Is at the specified TTL voltage level rather than N/qc of GND. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of deveiopment Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16460, SN74ABT16460 
4-T0-1 MULTIPLEXED/DEMULTIPLEXED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS207B - OCTOBER 1992 - REVISED JULY 1994 


timing requirements over recommended 
temperature (unless otherwise noted) 


ranges of supply voltage and operating free-air 



PRODUCT PREVIEW information concerns products in the formative or 

S phase of development Characteristic data and other 
cations are design goals. Texas Instruments reserves the right to 
> or discontinue these products without notice. 
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SN54ABT16460, SN74ABT16460 

4-T0-1 MULTIPLEXED/DEMULTIPLEXED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS207B - OCTOBER 1992 - REVISED JULY 1994_ 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (uniess otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16460, SN74ABT16460 
4-T0'1 MULTIPLEXED/DEMULTIPLEXED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS207B - OCTOBER 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 





VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION^DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics; PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ • Members of the Texas Instruments 

■ Widebus^^ Family 

I • State-of-the-Art EP/C-IIS^^ BiCMOS Design 
I Significantly Reduces Power Dissipation 
I • Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vq^p (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25"C 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Ioh» 

64-mA Iql) 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (DL) Package and 
380-mll Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mii Center-to-Center 
Spacings 

description 

The 'ABT16470 are 16-bit registered transceivers 
that contains two sets of D-type flip-flops for 
temporary storage of data flowing in either 
direction. The 'ABT16470 can be used as two 8-bit 
transceivers or one 16-bit transceiver. Separate 
clock ( CL KAB o r CLKBA) and output-enable 
(OEAB or OEBA) Inputs are provided for each 
register to permit independent control in either 
direction of data flow. 

To avoi d false clocking of the flip-flops, clock 
enable (CLKEN) should not be switched from high 
to low while CLK is high. 


SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS085C - FEBRUARY 1991 - REVISED JULY 1994 


SN54ABT16470... WD PACKAGE 
SN74ABT16470... DL PACKAGE 
(TOP VIEW) 


10EAB 
1CLKAB 
1CLKENAB 
GND 
1A1 
1A2 
Vcc 

1A3 

1A4 

1A5 

GND 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

GND 

2A4 

2A5 

2A6 

Vcc 

2A7 

2A8 

GND 

2CLKENAB 

2CLKAB 

20l^ 


10EBA 

1CLKBA 

1CLKENBA 

GND 

1B1 

1B2 

Vcc 

1B3 

1B4 

1B5 

GND 

1B6 

1B7 

1B8 

]2B1 

'2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2CLKENBA 

2CLKBA 

20EBA 


1 


2 

55 

3 

54 

4 

53 

5 

52 

6 

51 

7 

50 

8 

49 

9 

48 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 


To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16470 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16470 is characterized for operation over the full military temperature range of -65°C to 126°C. 
The SN74ABT16470 is characterized for operation from -40°C to 85°C. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS085C-FEBRUARY 1991 - REVISED JULY 1994 


logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


1B1 

1B2 

1B3 

1B4 

IBS 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 
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SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS085C- FEBRUARY 1991 - REVISED JULY 1994 

logic diagram (positive logic) 

10EBA 
1CLKENBA 
1CLKBA 
10EAB 
1CLKENAB 
1CLKAB 

1A1 


20EBA 

2CLKENBA 

2CLKBA 

20EAB 

2CLKENAB 

2CLKAB 

2A1 


To Seven Other Channels 
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SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS085C - FEBRUARY 1991 - REVISED JULY 1994_ 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 


CLKAB 


A 

CLKENAB 

OEAB 

H 

X 

X 

X 

Z 

X 

X 

H 

X 

Z 

L 

L 

L 

X 

Bot 

L 

T 

L 

L 

L 

L 

t 

L 

H 

H 


t A-to-B data flow is shown: B-to-A flow is similar but uses 
CLKENBA, CLKBA, and OEBA. 

^ Output level before the indicated steady-state input 
conditions were established. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)§ 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16470 . 96 mA 

SN74ABT16470 . 128 mA 

Input clamp current, I|k (V| < 0) ..... -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DL package . 1.4 W 

Storage temperature range .. -65°C to 150®C 


§ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES; 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16470 

SN74ABT16470 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

VlL 

Low-level input voltage 


«?.8 

0.8 

V 

V| 

Input voltage 


0 

-Vcc 

0 

Vcc 

V 

IQH 

High-level output current 


.V >24 

-32 

mA 

•OL 

Low-level output current 


'' 48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


'-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS085C- FEBRUARY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25"C 

SN54ABT16470 

SN74ABT16470 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

^CC = 4.5 V, Iqh = “ 3 mA 

2.5 

2.5 

2.5 

V 

Vqq = 5 V, Iqh = - 3 mA 

3 

3 

3 

Vqq = 4.5 V 

Iqh = - 24 mA 

2 

2 


Iqh = - 32 mA 

2* 


2 

VOL 

Vqq = 4.5 V 

Iql = 48 mA 

0.55 

0.55 


V 

Iql = 64 mA 

0.55* 


0.55 

■ 

Control inputs 

Vqq = 5.5 V, V| = VQQOrGND 

±1 

±1 

±1 

pA 

A or B ports 

±100 

±100 

±100 

lOZH* 

Vqq = 5.5 V, Vq = 2.7 V 

50 

50 

50 

mA 

lOZL* 

Vqq = 5.5 V, Vq = 0.5 V 

-50 

-50 

-50 

pA 

'off 

Vqq = 0, V| or Vq < 4.5 V 

±100 


±100 

pA 


Vqq = 5.5 V, Vq = 5.5 V 

50 

50 

50 

pA 

io§ 

Vqq = 5.5 V, Vq = 2.5 V 

-50 -100 -200 

-50 -200 

-50 -200 

mA 

Ice 

A or B ports 

Vqq = 5.5 V, 

io = o. 

V| = Vqq or 

GND 

Outputs high 

2 

2 

2 

mA 

Outputs low 

35 

35 

35 

Outputs disabled 

2 

2 

2 

AIqqII 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vqq or GND 

0.5 

0.5 

0.5 

mA 

Ci 

Control inputs 

V| = 2.5 V or 0.5 V 

3 



PF 

Cio 

A or B ports 

Vo = 2.5 V or 0.5 V 

8.5 



PF 


* On products compliant to MiL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t The parameters Iqzh Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 




Vcc = 5 V, 

Ta = 25“C 

SN64ABT16470 

SN74ABT16470 

UNIT 



MIN MAX 

MIN 

MAX 

MIN 

MAX 


^clock 

Clock frequency 

0 150 

0 .. 

150 

0 

150 

MHz 

tw# 

Pulse duration, CLKAB or CLKBA high or low 

3.3 

3.3 . 

3.3 

ns 

^su 

Setup time, data before CLKABT or CLKBAT 

4 

4 

4 

ns 

th 

Hold time, data after CLKABT or CLKBAT 

1 

1 

1 

ns 


#This parameter is specified by design but not tested. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS085C- FEBRUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature, = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS085C- FEBRUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

•PtH^tPHL 

Open 

tPLZrtPZL 

7V 

‘PHZ'tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Input 1.5 V 


XE 


3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


3V 

OV 

3V 
0 V 


input 
(see Note B) 


Output 


Output 




tPLH 


*PHL 



3V 

OV 

VOH 

VOL 

VOH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




/ - 

1.5 V 

V 

3V 

tPZL 

1 



1 

tPLZ-P{ 

k 


1 ^ 

1 

1 

V 1 

\l!14 

VOL + 0.3V 

3.5 V 

VOL 

tpZH --►j 

1 tpHZ — ►! 

1 

h- 

1 

__ J 

^1.5 V 

"^H-0.3V 

VOH 

« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES; 


A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied,by generators having the following characteristics: PRR < 10 MHz, Zo = 50 ^2, tp < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS067E - DECEMBER 1990 - REVISED JULY 1994 


• Members of the Texas Instruments sn54ABT16500B ... wd package 

Widebus^^ Family sn74ABT16500B ... dgg or dl package 

• State-of-the-Art £P/C-IIB™ BiCMOS Design ^OP VIEW) 

Significantly Reduces Power Dissipation OEAB [ i ^ 55 ] qnd 

• (Universal Bus Transceiver) [2 55 ] CLKAB 

Combines D-Type Latches and D-Type A 1 [ 3 54 ] B1 

Fiip-Flops for Operation In Transparent, qivjp [4 53 ] q^q 

Latched, or Clocked Mode A2 [ 5 52 ] B2 

• ESD Protection Exceeds 2000 V A3 [ 6 61 ] B3 

Per MIL-STD-883C, Method 3015 Vcc [ 7 50 ] Vcc 

• Latch-Up Performance Exceeds 500 mA A4 [ 8 49 ] B4 

Per JEDEC Standard JESD-17 A5 [9 48 ] B5 

• Typical Vqlp (Output Ground Bounce) A6 po 47 ] B6 

<0.8VatVcc = 5V,TA = 25°C GND M1 46 ] GND 

• Flow-Through Architecture Optimizes ^ 

PCB Layout f P" ^8 

^ A9 [ 14 43 ] B9 

• Package Options Include Plastic 300-mil AlO [ i 5 42 ] BIO 

Shrink Smali-Outline (DL) and Thin Shrink r ^5 4 i ] B 11 

Small-Outline (DGG) Packages and 380-mil A 12 F 17 40 1 B 12 

Fine-Pitch Ceramic Fiat (WD) Package ^3 33 

Using 25-mii Center-to-Center Spacings ^^3 ^ ^3 38 ] B13 

description ai4[2o 37jBi4 

^ A15L21 36]B15 

These 18-blt universal bus transceivers combine Vcc [22 36 ] Vcc 

D-type latches and D-type flip-flops to allow data AI 6 [ 23 34 ] BI 6 

flow In transparent, latched, and clocked modes. A17 [ 24 33 ] B17 

Data flow in each directi on is controlled by 

output-enable (OEAB and OEBA), latch-enable r ^ E-r— 

(LEAB and LEBA), and clock (CLK^ and OEBA 27 30 CLKBA 

CLKBA) inputs. For A-to-B data flow, the device 
operates in the transparent mode when LEAB Is_ 

high. When LEAB is low, the A data Is latched If CLKAB Is held at a high or low logic level. If LEAB is low, the 
A bus data is stored in the latch/flip-flop on the high-to-low transition of CLKAB. Output-enable OEAB is 
active-high. When OEAB is high, the outputs are active. When OEAB is low, the outputs are in the 
high-impedance state. 

Data flow for B to A is similar to that of A to B b ut uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 

The SN74ABT16500B Is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16500B is characterized over the full military temperature range of “55°C to 125®C. The 
SN74ABT16500B Is characterized for operation from ~40°C to 85°C. 


B15 


B18 

CLKBA 


Widebus, EPIC-IIB, and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS057E - DECEMBER 1990 - REVISED JULY 1994 _ 


FUNCTION TABLEt 


INPUTS 1 

OUTPUT 

B 

OEAB 

LEAB 

CLKAB 

A 

L 

X 

X 

X 


H 

H 

X 

L 


H 

H 

X 

H 


H 

L 

i 

L 


H 

L 

i 

H 


H 

L 

H 

X 


H 

L 

L 

X 



t A-to-B data flow Is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 
t Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the indicated steady-sta te input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS057E - DECEMBER 1990 - REVISED JULY 1994 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS057E - DECEMBER 1990 - REVISED JULY 1994_ 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, Vj (except I/O ports) (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16500B . 96 mA 

SN74ABT16500B . 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) • • .. -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DGG package.1 W 

DL package.1.4 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2 . The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1 994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS057E - DECEMBER 1990 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 



SN54ABT16500B 

SN74ABT16500B 

UNIT 

MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


'0.8 

0.8 

V 

V| 

Input voltage 


0 

■Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


' -24 

-32 

mA 

lOL 

Low-level output current 


; 48 

64 

mA 

At/Av 

Input transition rise or fall rate 

1 Outputs enabled 


10 

10 

ns/V 

At/AVcC Power-up ramp rate | 

^^0 

200 

lis/M 

ta 

Operating free-air temperature 


-55 

125 

-40 

85 



NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of deveiopment Characteristic data and other 
specifications are design goais. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS057E - DECEMBER 1990 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25^C 

SN54ABT16500B 

SN74ABT16500B 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = - 3 mA 

2.5 

2.5 

2.5 

V 

VCC = 5V, Iqh =-3 mA 

3 

3 

3 

Vcc = 4.5 V 

Iqh = - 24 mA 

2 

2 


Iqh = “ 32 mA 

2* * * § 


2 

VOL 

Vcc = 4.5 V 

Iql = 48 mA 

0.55 

0.55 


V 

Iql = 64 mA 

0.65* 


0.55 

loff 

Vcc = 0. V|orVo<4.5V 

±100 


±100 

pA 

1ICEX 

Outputs high 

Vcc = 5.5 V, Vq = 5.6 V 

50 

50 

50 

mA 

■ 

Control inputs 

Vcc = 0 fo 5.5 V, 

Vi = Vcc or GND 

±1 

±1 

±1 

ma 

A or B ports 

Vcc = 2.1 V to 5.5 V, 

V| = Vcc or GND 

±20 

±20 

±20 

lo* 

Vcc = 5.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Iqzpu 

Vcc = 0 to 2.1 V, 

Vq = 0.5 to 2.7 V, 

OE orOE=X 

±50 

±50 

±50 

mA 

Iqzpd 

Vcc = 2.1 V to 0, 

Vq = 0.6 to 2.7 V, 

OE or OE=X 

±50 

±50 

±50 

mA 

IOZH§ 

Vcc = 2.1 V to 5.5 V, 

Vo = 2.7V, OE>2V, 

OE < 0.8 Vlf 

10 

10 

10 

liA 

IOZL§ 

Vcc = 2.1 V to 5.5 V, 

Vo = 0.5V, OE>2V, 

OE < 0.8 VH 

-10 

-10 

-10 

pA 

icc 

A or B ports 

Vcc = 5.5 V, 

io = o. 

V| = Vcc or 
GND 

Outputs high 

3 

3 

3 

mA 

Outputs low 

36 

36 

36 

Outputs disabled 

3 

3 

3 

AICC^ 

Vcc = 5.5V, One input at 3.4 V, 
Other inputs at Vcc or GND 

50 

60 

50 

pA 

Ci 

Control inputs 

Vi = 2.5 V or 0.5 V 

3 



PF 

Cio 

A or B ports 

Vo = 2.5 V or 0.6 V 

9 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 

t All typical values are at Vcc = 6 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ The parameters Iqzh Iqzl include the input leakage current. 

^ For Vcc between 2.1 V and 4 V, OE should be less than or equal to 0.6 V to ensure a low state. 

#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goais. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS057E - DECEMBER 1990 - REVISED JULY 1994 


timing requirements over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 






1 SN54ABT16500B 

1 SN74ABT16500B 

UNIT 





MIN 

MAX 

MIN 

MAX 

^clock 

Clock frequency 



0 

150 

0 

150 

MHz 

twt 

Pulse duration 

LEAB or LEBA high 

1 2.5 '' 

2.5 

ns 

CLKAB or CLKBA high or low 

1 3 


3 



A before CLKABi 

3 

3 


^su 

Setup time 

B before CLKBAi 

3 ' 

3 

ns 

A before LEABi or B before LEBAi 

CLK high 

i" 

1 



COTlow 

^5 

2.5 


th 

Hold time 

A after CLKABi or B after CLKBAi 

0 

0 


A after LEABi or B after LEBAi 

2 

2 



t This parameter is specified by design but not tested. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS0S7E - DECEMBER 1990 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 





LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.6 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16501, SN74ABT16501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS086B - FEBRUARY 1991 - REVISED JULY 1994 

• Members of the Texas Instruments sn54ABT16501 ... wd package 

Widebus^^ Familv sn74ABT1650i ... dgg or dl package 

^ (TOP VIEW) 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 

Significantiy Reduces Power Dissipation 

• UBT^^ (Universai Bus Transceiver) 

Combines D-Type Latches and D-Type 
Fiip-Fiops for Operation in Transparent, 

Latched, or Ciocked Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers consist of 
storage elements that can operate either as 
D-type latches or D-type flip-flops to allow data 
flow in transparent or clocked modes. 

Data flow in each directi on is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is low, the A bus data 
is stored in the latch/flip-flop on the low-to-high transition of CLKAB. When OEAB is high, the outputs are active. 
When OEAB is low, the outputs are In the high-impedance state. 

Data flow for B to A is similar to that of A to B b ut uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB Is active high and OEBA is active low). 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 

The SN74ABT16501 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16501 is characterized over the full military temperature range of ‘-55°C to 125°C. The 
SN74ABT16501 is characterized for operation from -40°C to 85®C. 


Widebus+, EPIC-IIB, and UBT are trademarks of Texas Instruments incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT16501, SN74ABT16501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS086B - FEBRUARY 1991 - REVISED JULY 1994 



t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 
t Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
^ was high before LEAB went low. 

§ Output level before the indicated steady-state input 
conditions were established. 

logic symbolU 

OEAB 
CLKAB 
LEAB 

OEBA 
CLKBA 
LEBA 

A1 

A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 
A11 
A12 
A13 
A14 
A15 
A16 
A17 
A18 

^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN54ABT16501, SN74ABT16501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS086B - FEBRUARY 1991 - REVISED JULY 1994 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16501 . 96 mA 

SN74ABT16501 . 128 mA 

Input clamp current, I|k (Vj < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . ”50 nnA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DGG package.1 W 

DL package.1.4 W 

Storage temperature range ... -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package T/ier/na/Cons/deraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54ABT16501, SN74ABT16501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS086B--FEBRUARY 1991 - REVISED JULY 1994_ 


recommended operating conditions (see Note 3) 





SN54ABT16501 

SN74ABT16501 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.6 

5.5 

4.5 

5.5 

V 

VlH 

High-level input voltage 


2 '' 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

iOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-56 

125 

-40 

85 

®C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



TccsT' 

Ta = 25'*C 

SN54ABT16501 

SN74ABT16501 






MIN 

TYPt MAX 

MIN 

MAX 

II2IBI 

MAX 


rv,K 

Vcc = 4.5 V, 

![ =-18 mA 

-1.2 

-1.2 

-1.2 

V 



Vcc = 4.5 V, 

Iqh = - 3 mA 

2.6 

2.5 

2.5 


VOH 


Vcc = 5V. 

lOH = “ 3 mA 

3 

3 

3 



Vcc = 4.5 V 

Iqh = - 24 mA 

2 

2 





Iqh = - 32 mA 

2* 


2 


VOL 

Vcc = 4.5 V 

Iql = 48 mA 

0.55 

0.55 


\/ 

Iql = 64 mA 

0.55* 


0.55 


i| 

Control inputs 

Vcc = 5.5 V, 

V| = Vcc or GND 

±1 

it 

±1 

mA 

A or B ports 

+100 

±100 

±100 

lOZH^ 

Vcc = 5.5 V, 

Vo = 2.7 V 

50 

'50 

50 

mA 

lOZL* 

Vcc = 5.5 V, 

Vo = 0.5 V 

-50 

-50 

-50 

liA 

ioff 

o 

II 

O 

O 

> 

V| or Vo < 4.5 V 

±100 


±100 

ma 

ICEX 

Outputs high 

Vcc = 5.5 V, 

Vo = 5.5 V 

50 


50 

50 

pA 

io§ 

Vcc = 5.5 V, 

Vo = 2.5 V 

-50 

-100 -180 

-50 

-180 

-60 

-180 

mA 



Vcc = 5.5 V, 

Outputs high 

3 

5 

3 


Icc 

A or B ports 

io = o, 

V| = Vcc or 
GND 

Outputs low 

76 

76 

76 

mA 



Outputs disabled 

3.3 

5.3 

3.3 


Alcc^ 

Control inputs 

Vcc = 5.5 V, 

One input at 3.4 V, 

5 

6 

5 

mA 

A or B ports 

Other inputs at Vcc of GND 

1.5 

1.5 

1.5 

Ci 

Control inputs 

V| = 2.5 V or 0.5 V 

4 



PF 

Cio 

A or B ports 

Vo = 2.5 V or 0.5 V 

8 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Mqc = 5 V. 

^ The parameters Iqzh lOZL include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16501, SN74ABT16501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS086B- FEBRUARY 1991 - REVISED JULY 1994 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 






SN54ABT16601 

SN74ABT16501 

UNIT 





MIN 

MAX 

MiN 

MAX 

^clock 

Clock frequency, CLKAB or CLKBA 


0 

105 

0 

105 

MHz 

tyyt Pulse duration 

LEAB or LEBA high 

3.3 

3.3 

ns 

CLKAB or CLKBA high or low 

4.7 

4.7 



A before CLKABT or B before CLKBA? 

4 • 

3.5 


^SU 

Setup time 

A before LEAB? or B before LEBAi 

CLK high 

4 

4 

ns 



CLK low 

fS 

1.5 


th Hold time 

A after CLKAB? or B after CLKBA? 

1 

1 

ns 

A after LEAB? or B after LEBA? 

2.6 

2.5 


t This parameter is specified by design but not tested. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
Change or discontinue these products without notice. 
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SN54ABT16501, SN74ABT16501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS086B - FEBRUARY 1991 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

500 Q 


o Open 
9 GND 


TEST 

S1 

tPLH/tPHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 


yi.5V 



' 1 >_ 

tPLH —1^-►! 

1 

U-►L 

r “ 

- tPHL 

1 / 

1.5V 1 % 

1.5 V 

V 

i 1 

tPHL—K- 

1 

M- 

- tpLH 


I 

>1!:: _ t 

^1.5 V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
S1 at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




tPZL -►l k— 


tPLZ 


I I *PHZ 
<PZH -►! »- 


\ I - 

\1.5V I 

A I VOLJ-^.. 

iJPHZ ->l [*— 

_I_ 


3V 

OV 

3.5 V 
VoL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics; PRR < 10 MHz, Zq = 50 Q, tp < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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■ • Members of the Texas Instruments 

■ IV/debusTM Family 

I • State-oMhe-Art EPIC-llB^^ BiCMOS Design 
I Significantly Reduces Power Dissipation 
I • Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25^C 

• Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Fiow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Iqhi 
64-mA ioL) 

• Package Options Include Plastic 300-mii 
Shrink Smaii-Outiine (DL) and Thin Shrink 
Smaii-Outiine (DGG) Packages and 380-mii 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mii Center-to-Center Spacings 

description 

These 16-bit buffers and bus drivers provide a 
high-performance bus interface for wide data 
paths. 

The 3-state control gate is a 2-input AND gate with 
active -lo w inpu ts so that if either output-enable 
(OE1 or OE2) Input is high, all corresponding 
outputs are in the high-impedance state. 


SN54ABT16540, SN74ABT16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS208A- FEBRUARY 1991 - REVISED JULY 1994 


SN54ABT16540... WD PACKAGE 
SN74ABT16540... DGG OR DL PACKAGE 
(TOP VIEW) 


10E1 [ 

7^ 

1Y1 [ 

2 

47 ; 

1Y2[ 

3 

46; 

gndE 

4 

45 ! 

1Y3[ 

5 

44 . 

1Y4[ 

6 

43 : 

Vccf 

7 

42] 

1Y5L 

8 

41 ] 

1Y6[ 

9 

40 . 

gnd[ 

10 

39 J 

1Y7[ 

11 

38 ] 

1Y8t 

12 

37 ] 

2Y1 [ 

13 

36 ] 

2Y2[ 

14 

35 ] 

gnd[ 

15 

34 ] 

2Y3[ 

16 

33 ] 

2Y4[ 

17 

32 ] 

Vcc£ 

18 

31] 

2Y5[ 

19 

30 ] 

2Y6E 

20 

29 ] 

gnd[ 

21 

28 ] 

2Y7[ 

22 

27 ] 

2Y8t 

23 

26 ] 

20E1 [ 

24 

25 ] 


1A1 

1A2 

GND 

1A3 

1A4 

Vcc 

1A5 

1A6 

GND 

1A7 

1A8 

2A1 

2A2 

GND 

2A3 

2A4 

Vcc 

2A6 

2A6 

GND 

2A7 

2A8 

2^ 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16540 Is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16540 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16540 is characterized for operation from -40°C to 85®C. 


FUNCTION TABLE 
(each 8-blt section) 


INPUTS 

OUTPUT 

Y 

OET OI 2 A 

L L ' L 

H 

L L H 

L 

H X X 

Z 

X H X 

Z 


Widebus and EPIC-IIB are trademarks of Texas 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 


instruments Incorporated. _ 

Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1994, Texas Instruments Incorporated 


3-79 





SN54ABT16540, SN74ABT16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS208A- FEBRUARY 1991 ~ REVISED JULY 1994 


logic symbolt logic diagram (positive logic) 


10ET 

10E2 

20 ET 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


48 K 

24 

25 K 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 


EN1 


EN2 


1 IV 








1 2V 









K_‘ 


3 


5 


6 


8 

V 

9 

N. 

11 


12 


13 


14 

V 

16 


17 


19 

V 

20 

V 

22 

_ 

23 


1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 



To Seven Other Channels 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) ... -“0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16540 .. 96 mA 

SN74ABT16540 . 128 mA 

Input clamp current, Ijk (Vj < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DGG package.0.85 W 

DL package ...1.2 W 

Storage temperature range ... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2 . The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/deraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54ABT16540, SN74ABT16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS208A- FEBRUARY 1991 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 





I SN54ABT16540 

1 SN74ABT16540 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 


2 

V 

V|L 

Low-level input voltage 


I o;8 I 

0.8 

V 

V| 

Input voltage 


I 0 

Vcc 1 

I 0 

Vcc 1 

V 

lOH 

High-level output current 


-24 

-32 

mA 

IQL 

Low-level output current 



48 1 

64 

mA 

At/Av 

Input transition rise or fall rate 

I Outputs enabled 

10 1 

10 

ns/V 

Ta 

Operating free-air temperature 


-56 

125 

-40 

85 

°C 


NOTE 3: Unused or floating inputs must be held high or low. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25‘‘C 

SN54ABT16540 

SN74ABT16540 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

Vqh 


2.5 

2.5 

2.5 

V 


3 

3 

3 

Vcc = 4.5 V 

lOH = ”24 mA 

2 

2 


I 0 H = -32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, V| = VccorGND 

±1 

±1 

±1 

pA 

IQZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

60 

50 

fiA 

<OZL 

Vcc = 5.5 V, Vo = 0.5 V 

-50 

-50 

-50 

pA 

loff 


±100 


±100 

pA 

ICEX Outputs high 

Vcc = 5.5 V, Vo = 5.5 V 

50 

50 

50 

pA 

lO* 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-180 

-50 -180 

mA 

Icc 

Outputs high 

Vcc = 5.5 V, lo = 0, 

Vi = Vcc or GND 

2 

2 

2 

mA 

Outputs low 

32 

32 

32 

Outputs 

disabled 

2 

2 

2 

Alcc§ 

Data Inputs 

Vcc = 5.5 V, 

One input at 

3.4 V, Other 
inputs at Vcc or 
GND 

Outputs enabled 

1 

1 

1 

mA 

Outputs disabled 

0.05 

0.05 

0.05 

Control inputs 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

Ci 

V| = 2.5 V or 0.6 V 

7 



PF 

Cq 

Vo = 2.5 V or 0.5 V 

7 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW information concerns products In the formative or 

S ' n phase of development Characteristic data and other 
fications are design goals. Texas Instruments reserves the right to 
je or discontinue these products without notice. 
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SN54ABT16540, SN74ABT16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS208A- FEBRUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (uniess otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16540, SN74ABT16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS208A- FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tp < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS118B - FEBRUARY 1991 - REVISED JULY 1994 


• Members of the Texas Instruments 
Widebus^** Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Iqhi 
64-mA Iql) 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16541 are noninverting 16-bit buffers 
composed of two 8-bit sections with separate 
output-enable signals. For eit her 8 -bit buffer 
sec tion, the t wo ou tput-enable (10E1 and 10E2 
or 20E1 and 20E2) inputs must both be low for the 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
8-bit buffer section are in the high-impedance 
state. 

To ensure the high-impedance state during power up or power down, ^ should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16541 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16541 is characterized for operation over the full military temperature range of ~55°C to 125°C. 
The SN74ABT16541 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 8-bit section) 


INPUTS 

OUTPUT 

OET 

OE2 

A 

Y 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

Z 

X 

H 

X 

Z 


Widebus and EPIC-IIB are trademarks of Texas instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily Include testing of all 
parameters. 
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Copyright © 1994, Texas Instruments Incorporated 


SN54ABT16541 ... WD PACKAGE 
SN74ABT16541 ... DGG OR DL PACKAGE 
(TOP VIEW) 
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SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS118B- FEBRUARY 1991 - REVISED JULY 1994 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc .. -0-5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16541 . 96 mA 

SN74ABT16541 . 128 mA 

Input clamp current, I|k (V| < 0) .. -18 mA 

Output clamp current, Iqk (Vq < 0) . ”50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 2): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2 . The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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recommended operating conditions (see Note 3) 


Vcc 

Supply voltage 


V|H 

High-level input voltage 


V|L 

Low-level input voltage 


V| 

Input voltage 


•oh 

High-level output current 


Iql 

Low-level output current 


At/Av 

Input transition rise or fall rate 

Outputs enabled 

Ta 

Operating free-air temperature 



SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS118B- FEBRUARY 1991 - REVISED JULY 1994 


SN54ABT16541 SN74ABT16541 


MIN MAX 


.5 5.5 



NOTE 3: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25'’C 


MIN TYPt MAX 


PARAMETER 


TEST CONDITIONS 


SN54ABT16541 SN74ABT16541 



VcC = 4.5V, 


VcC = 4.5V, 


VCC = 5V, 


Vcc = 4.5 V 


Vcc = 4.5 V 


Vcc = 5.5 V. 


I| = -18 mA 


lOH = - 3 mA 


IOH = -3mA 


Iqh = ”24 mA 


Iqh = - 32 mA 


Iql = 48 mA 


Iql = 64 mA 


V| = Vcc or GND 


MIN MAX 




MIN MAX 




lOZH 

'OZL 

'off 

ICEX 

1 Outputs high 

lO^ 

ICC 

Outputs high 

Outputs low 

Outputs 

disabled 

Alcc§ 

Data inputs 


Control inputs 

Ci 

Co 



Vcc = 5.5 V. 


Vcc = 5.5 V, 

V| = VccorGND 


Vo = 5.5 V 


Vo = 2.5 V 


Outputs enabled 


Vcc = 5.5 V, 

One input at 
3.4 V, Other 

inputs at Vcc or Outputs disabled 
GND 


Vcc = 5.5 V, One Input at 3.4 V, 
Other inputs at Vcc or GND 


V| = 2.5 V or 0.5 V 


Vo = 2.5 V or 0.5 V 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS118B- FEBRUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voitage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS118B-FEBRUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

500 Q 


O Open 
9 GND 


TEST 

S1 

tPLH/tpHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 




VOLTAGE WAVEFORMS 
PULSE DURATiON 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TiMES 


input 
(see Note B) 


Output 


Output 




tPLH 


tPHL 



♦[- tpHL 



3V 

OV 

VOH 

VOL 

VoH 

VoL 


Output 

Controi 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 




tPZL -+| !♦- 

J 


j‘PLZ-*j '<* - 
\^-5V j ]^ l^.o.3V 


tpZH 


I tpHZ 

14- 




VoH"0.3V 


3V 

OV 

3.5 V 
VOL 

VOH 


= OV 


VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 
iNVERTiNG AND NONiNVERTiNG OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 
LOW- AND HiGH-LEVEL ENABLiNG 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, ^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS087B - FEBRUARY 1991 - REVISED JULY 1994 


• Members of the Texas Instruments 
Wldebus^^ Family 

• State-oMhe-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Package Options Include Plastic 300-mil 
Shrink Smali-Outiine (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16543 16-bit registered transceivers 
contain two sets of D-type latches for temporary 
storage of data flowing in either direction. The 
'ABT16543 can be used as two 8-bit transceivers 
or one 16- bit tra nsceiver. Separate lat ch-ena ble 
(LEAB or LEBA) and output-enable (OEAB or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow. 

The A-to-B enable (CEAB) input must be low in 
orde r to en ter data fro m A o r to output data from 
B. If C EAB is low and LEAB is low, the A-to-B latc hes are tra nspare nt; a subsequent low-to-high transition of 
LEAB puts the A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active 
and reflec t the da ta pr esent a t the output of the A latches. Data flow from B to A is similar but requires using 
the CEBA, LEBA, and OEBA inputs. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16543 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16543 is characterized for operation over the full military temperature range of --55°C to 125°C. 
The SN74ABT16543 is characterized for operation from -40°C to 85°C. 


SN54ABT16543 ... WD PACKAGE 
SN74ABT16543 ... DGG OR DL PACKAGE 
(TOP VIEW) 


10EAB[1 
1LEAB[2 
1CEAB[3 
GND[ 4 
1A1 [ 5 
1A2[ 6 
Vcc[ 7 
1A3[ 8 
1A4[ 9 
1A5[ 10 
GND[ 11 
1A6[ 12 
1A7[ 13 
1A8[ 14 
2A1 [ 15 
2A2[ 16 
2A3[ 17 
GND[ 18 
2A4[ 19 
2A5 [ 20 
2A6 [ 21 

Vcci 22 

2A7 [ 23 
2A8[ 24 
GND [ 25 
2CEAB [ 26 
2LEAB[ 27 
20EAB[28 


56 ] 10EBA 
55 j 1LEBA 
54 ] 1CEBA 
53 ] GND 
52 ] 1B1 
51 ] 1B2 
50 ] Vcc 
49 ] 1B3 
48 ] 1B4 
47 ] 1B5 
46 ] GND 
45 ] 1B6 
44 j 1B7 
43 j 1B8 
42 ] 2B1 
41 ] 2B2 
40 ] 2B3 
39 ] GND 
38 ] 2B4 
37 ] 2B5 
36 ] 2B6 
35 ] Vcc 
34 ]2B7 
33 j 2B8 
32 ] GND 
31 i2CEBA 
30 ] 2LEBA 
29 ] 20EBA 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS087B-FEBRUARY 1991 -REVISED JULY 1994 


FUNCTION TABLEt 
(each 8-bit section) 


I iNPUTS I 

OUTPUT 

B 

CEAB 

LEAB 

OEAB 

A 

H 

X 

X 

X 

Z 

X 

X 

H 

X 

z 

L 

H 

L 

X 

Bo* 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 


t A-to-B data flow is shown; B-to-A flow control is the 


same except that it uses CEBA, LEBA, and OEBA. 
t Output level before the indicated steady-state input 
conditions were established. 
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WITH 3-STATE OUTPUTS 
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SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS087B - FEBRUARY 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 7 V 

Input voltage range, Vi (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . “0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16543 . 96 mA 

SN74ABT16543 . 128 mA 

Input clamp current, I|k (Vj < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DGG package.1 W 

DL package.1.4 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaXion note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3} 





SN54ABT16543 

SN74ABT16543 





MIN 

MAX 

MIN 

MAX 


Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

oc 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS087B- FEBRUARY 1991 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25‘»C 

SN54ABT16543 

SN74ABT16543 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

VqC = ‘^•5 V, Iqh = - 3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = “ 3 mA 

3 

3 

3 

Vcc = 4.6 V 

lOH = “24 mA 

2 

2 


lOH = “ 32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.56 

0.56 


V 

lOL = 54 mA 

0.55* 


0.55 

■ 

Control inputs 

Vcc = 5.5 V, V| = VccorGND 

±1 

±1 

±1 

mA 

A or B ports 

Vcc-6.5 V, V| = VccorGND 

±100 

±100 

±100 

fOZH^ 

Vcc = 5.5 V, Vo = 2.7 V 

60 

10 

50 

mA 

lOZL* 

Vcc = 5-5 V, Vo = 0.5 V 

-60 

-10 

-50 

pA 

^Off 

VCC = 0, ViorVo<4.5V 

±100 


±100 

pA 

•CEX Outputs high 

Vcc = 5.5 V, Vo = 5.5 V 

50 

50 

50 

pA 

io§ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -200 

-50 -200 

-50 -200 

mA 

!CC 

A or B ports 

Vcc = 6.5 V, 
io = o, 

V| = Vcc or 

GND 

Outputs high 

2 

2 

2 

mA 

Outputs low 

35 

35 

35 

Outputs disabled 

2 

2 

2 

aigc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

0.5 

0.5 

0.5 

mA 

Ci 

Control inputs 

V|=*2.6Vor 0.5 V 

3 



pF 


A or B ports 

Vo = 2.5 V or 0.6 V 

8.5 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 6 V. 

t The parameters Iqzh Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

If This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 
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SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS087B - FEBRUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C). = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS087B - FEBRUARY 1991 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 



TEST 

S1 

tPLH'tPHL 

Open 

tPLZ/tpZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


__)is 

/ - 

1.5 V 

tpZL 

\ 

' 

tPLZ-*| 


I 

I 

I 

tPZH -►) 

V I 

\l.5V 1 

'-h 

, tpHZ -►1 

1 , 

X/' - 

j£LOk.-l-3_V VOL 

h- 


^1.5 V 

-«ov 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES; 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.6 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS209A-JUNE 1992 - REVISED JULY 1994 

• Members of the Texas Instruments sn54ABT16600 ... wd package 

Widebus^^ Familv sn74ABT16600 ... dgg or dl package 

^ (TOP VIEW) 

• State-of-the-Art BiCMOS Design 

Significantly Reduces Power Dissipation 

• UBT^^ (Universai Bus Transceiver) 

Combines D-Type Latches and D-Type 
Flip-Fiops for Operation in Transparent, 

Latched, Ciocked, or Ciock-Enabied Mode 

• ESD Protection Exceeds 2000 V 
Per MiL-STD-883C, Method 3015 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mii Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

Data flow in each d irecti on is controlled by 
output-enable (OEAB and OEBA), latch-e nable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) input s. The clock can be controlle d by the 
clock-enable (CLKENAB and CLKENBA) Inputs. 

For A-to-B data flow, the device operates in the _ 

transparent mode when LEAB is high. When LEAB is low, the A data is latched If CLKAB Is held at a high or 
low logic level. If LEAB is low, the A-bus d ata is sto red in the latch/fllp-flop on the high-t o-low t ransition of CLKAB. 
Output enable OEAB is active low. When OEAB is low, the outputs are active. When OEAB is high, the outputs 
are in the high-impedance state. 

Data flow for B to A Is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16600 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16600 Is characterized over the full military temperature range of “55°C to 125°C. The 
SN74ABT16600 is characterized for operation from -40®C to 85°C. 



Widebus, EPIC-IIB, and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS209A-JUNE 1992 - REVISED JULY 1994 _ 


FUNCTION TABLEt 


1 INPUTS 

OUTPUT 

B 



LEAB 


A 

CLKENAB 

OEAB 

CLKAB 

X 

H 

X 

X 

X 

Z 

X 

L 

H 

X 

L 

L 

X 

L 

H 

X 

H 

H 

H 

L 

L 

X 

X 

Bo* 

H 

L 

L 

X 

X 

Bo* 

L 

L 

L 

i 

L 

L 

L 

L 

L 

i 

H 

H 

L 

L 

L 

H 

X 

Bo* 

L 

L 

L 

L 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow Is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA, 

t Output level before the indicated steady-state input conditions were 
established. 

§ Output level before the indi cated st eady-state input conditions were 
established, provided that CLKAB was low before LEAB went low. 
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SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS209A - JUNE 1992 - REVISED JULY 1994 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .. -. -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16600 . 96 mA 

SN74ABT16600 . 128mA 

Input clamp current, I|k (Vj < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DGG package.1 W 

DL package.1.4 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/oteraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS209A - JUNE 1992 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 


Vcc 

Supply voltage 


V|H 

High-level input voltage 


V|L 

Low-level input voltage 


V| 

Input voltage 


lOH 

High-level output current 


Iql 

Low-level output current 


At/Av 

Input transition rise or fall rate 

Outputs enabled 

Ta 

Operating free-air temperature 




SN54ABT16600 SN74ABT16600 


MIN MAX 


0.8 


0^' Vcc 


-24 


48 


10 


-65 125 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


electricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 



TEST CONDITIONS 


Ta = 25°C 


MIN TYPt 


SN54ABT16600 


MIN MAX 


SN74ABT16600 


MIN MAX 


Vcc = 4.5 V, 


Vcc = 4.5 V, 


VCC = 5V, 


Vcc = 4.5 V 


Vcc = 4.5 V 


l| = -18 mA 


IOH = -3mA 


lOH = “ 3 mA 


Iqh = - 24 mA 


H = -32 


Iql = 48 mA 


Iql = 64 mA 


m 


Vcc = 5.5 V, V| = Vcc or GND 


Vcc = 0. V| or Vo<4.5 V 


Vcc = 5.5 V, Vq = 5.5 V 


Vcc =5.5 V, 


Vcc = 5.5 V, 


Vcc = 5.5 V, 
io = o, 

V| = Vcc or 

GND 


Vcc = 5.5 V, 


Vq = 2.7 V 


Vq = 0.6 V 


Outputs high 


Outputs low 


Outputs disabled 


One input at 3.4 V, 


Control inputs 


A or B ports 


Other inputs at Vcc or GND 


Vi = 2.5 V or 0.5 V 


Vo = 2.5 V or 0.5 V 



* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ The parameters lozH sod IqzL include the input leakage current. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
cnange or discontinue these products without notice. 
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SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS209A - JUNE 1992 - REVISED JULY 1994 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


SN54ABT16600 


MIN MAX 


SN74ABT16600 


MIN MAX 


fciock Clock frequency 

tw Pulse duration 

LEAB or LEBA high 

CLKAB or CLKBA high or low 

tsu Setup time 

A before CLKABi or B before CLKBAi 

A before LEABi or B before LEBAi 


CLKEN before CLKi 

th Hold time 

A after CLKABi or B after CLKBAi 

A after LEABi or B after LEBAi 


CLKEN after CLKi 



switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Infomuitlon concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS209A-JUNE 1992-REVISED JULY 1994__ 


PARAMETER MEASUREMENT INFORMATION 





TEST 

S1 

tPLH/tpHL 

Open 

tPLZ/tpZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 




VOLTAGE WAVEFORMS 
PULSE DURATiON 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




3V 
0 V 


tPLH -|<--►[- ‘PHL 


I 

»PHL—H-► 


/;:;7 


z\ -VOH 

: 1.5 V 

VoL 


k—pLtpLH 




M.5V 


VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
S1 at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


*PZL ->| 




jtPLZ-^ _ 

X-I-SV I ]^ Lt0.3V 


3V 

OV 

3.5 V 
VOL 


, tpHZ 


I I *»"r 

tpZH -*| W- 




rr^ jV voH 


OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, if < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS21 OB - JUNE 1992 - REVISED JULY 1994 

• Members of the Texas Instruments sn54ABT16601 ... wd package 

Widebus^^ Family sn74ABT16601 ... dgg or dl package 

^ (TOP VIEW) 

• State-of-the-Art EP/C-II5™ BiCMOS Design 

Significantly Reduces Power Dissipation 

• (Universal Bus Transceiver) 

Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 

Latched, Ciocked, or Ciock-Enabied Mode 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options include Plastic 300-mll 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

Data flow in each d irecti on is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) input s. The clock can be controlle d by the 
clock-enable (CLKENAB and CLKENBA) inputs. 

For A-to-B data flow, the device operates in the 
transparent mode when LEAB Is high. When 
LEAB is low, the A data Is latched If CLKAB is held 
at a high or low logic level. If LEAB is low, the A-bus da ta is sto red in the latch/flip-flop on the low-to -high tra nsition 
of CLKAB. Output enable OEAB Is active low. When OEAB is low, the outputs are active. When OEAB is high, 
the outputs are in the hIgh-Impedance state. 

Data flow for B to A Is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16601 Is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16601 is characterized over the full military temperature range of ~55°C to 125°C. The 
SN74ABT16601 is characterized for operation from “40®C to 85®C. 



Widebus, EP)C-IIB, and UBT are trademarks of 

PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas instruments 
standard warranty. Production processing does not necMsarily Include 
testing of all parameters. 


Texas instruments Incorporated. _ 
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SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS21 OB - JUNE 1992 - REVISED JULY 1994 _ 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CLKENAB 

OEAB 

LEAB 

CLKAB 

A 

X 

H 

X 

X 

X 

Z 

X 

L 

H 

X 

L 

L 

X 

L 

H 

X 

H 

H 

H 

L 

L 

X 

X 

Bo^ 

H 

L 

L 

X 

X 

Bq^ 

L 

L 

L 

T 

L 

L 

L 

L 

L 

T 

H 

H 

L 

L 

L 

L 

X 


L 

L 

L 

H 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 

t Output level before the Indicated steady-state Input conditions were 
established. 

§ Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was low before LEAB went low. 

logic diagram (positive logic) 
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SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS210B-JUNE 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 7 V 

Input voltage range, Vj (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16601 . 96 mA 

SN74ABT16601 . 128 mA 

Input clamp current, Iik (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . ~50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DGG package.1 W 

DL package . 1.4 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT16601 

SN74ABT16601 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-32 

mA 

'OL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 



NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS210B - JUNE 1992 - REVISED JULY 1994 


eiectrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25“C 

SN54ABT16601 

SN74ABT16601 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vqc = 4-5 V, Iqh = - 3 mA 

2.5 

2.6 

2.5 

V 

Vcc = 5 V, Iqh = ~ 3 mA 

3 

3 

3 

Vcc = 4.5 V 

lOH = - 24 mA 

2 

2 


lOH = - 32 mA 

2* 


2 

VoL 

Vcc = 4.6 V 

lOL = 48 mA 

0.55 

0.55 


B 

lOL = 54 mA 

0.55* 


0.56 

■ 

Control inputs 

Vcc = 5.5 V, V| = Vcc or GND 

±1 

±1 

±1 

UA 

A or B ports 

±20 

±100 

±20 

hoff 1 

Vcc = 0- Vj or Vq ^ 4.5 V 

±100 


±100 

pA 


Vcc = 5.5 V, Vo = 5.5 V 

50 

50 

50 

HA 

lo^ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

IOZH§ 

Vcc =5.5 V, Vo = 2.7 V 

10 

10 

10 

mA 

IOZL§ 

Vcc = 5.5 V, Vo = 0.5 V 

-10 

-10 

-10 

HA 

tec 

A or B ports 

Vcc = 5.5 V. 

>0 = 0, 

V| = Vcc or 

GND 

Outputs high 

1.9 3 

2 

3 

mA 

Outputs low 

28 36 

35 

36 

Outputs disabled 

1.6 3 

2 

3 

Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 
Other inputs at Vcc or GND 

50 


50 

liA 


1.5 


mA 


Control inputs 

V| = 2.5 V or 0.5 V 

3 



PF 

Cio 

A or B ports 

Vo = 2.5 V or 0.5 V 

9 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ The parameters Iqzh Iqzl include the input leakage current. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



SN54ABT16601 

SN74ABT16601 

UNIT 

MIN MAX 

MIN MAX 

fclock Clock frequency 

0 150 

0 150 

MHz 

tw Pulse duration 

LEAB or LEBA high 

2.5 

2.5 

ns 

CLKAB or CLKBA high or low 

3 

3 

tsu Setup time 

A before CLKABt or B before CLKBAt 

4.6 

4 

ns 

A before LEABi or B before LEBAT 

CLK high 

2.5 

2.5 

CLK low 

1.3 

1 

CLKEN before CLKt 

2.9 

2.5 

th Hold time 

A after CUKABT or B after CLKBAt 

0.4 

0 

ns 

A after LEABi or B after LEBAi 

2.8 

2 

CLKEN after CLKt 

0 

0 
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SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS21 OB - JUNE 1992 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS210B-JUNE 1992 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

tPLH/tpHL 

Open 

IPLZ/tPZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 


-tw- 


Input 1.5 V 



)(E 


3V 


OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 


IDiGIDiGil 


tPLH -{<--►{- ‘PHL 

I ^ 

—L/" 

I I 

tPHL-+i- *\ 


1.5 V 

^—4-‘plh 




5V /1.5 V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at? V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



5 V 


3 V 

•PZL -►! 

le- 

1 , 


1 

j *PLZ - 



1 

1 


! /Vol + 0.3V 

3.5 V 

1 

tpzH ->1 

1 . 

~T 

''OL 

.4 

^1.5 V 

^OH-0.3V 

VOH 

« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr < 2,5 ns, tf < 2.5 ns, 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


''^ 1 ^ Texas 

Instruments 

POST OFFICE BOX 655303 • DALUS, TEXAS 75265 


3-110 








SN54ABT16623, SN74ABT16623 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS211A - FEBRUARY 1991 - REVISED JULY 1994 


• Members of the Texas instruments 
Widebus^^ Family 

• State-of-the-Art BiCMOS Design 

Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA ioH> 

64-mA Iql) 

• Package Options Inciude Plastic 300-mii 
Shrink Small-Outline (DL) Package and 
380-mii Fine-Pitch Ceramic Flat (WD) 

Package Using 25-mii Center-to-Center 
Spacings 

description 

The 'ABT16623 are 16-bit transceivers designed 
for asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. The 'ABT16623 
provides true data at its outputs. 

These devices can be used as two 8-bit 
transceivers or one 16-bit transceiver. It allows 

data transmission from the A bu s to the B bus or from the B bus to the A bus depending upon the logic levels 
at the output-enable (OEAB and OEBA) inputs. The output-enable inputs can be used to disable the device so 
that the buses are effectively Isolated. The dual-e nable c onfiguration gives the transceivers the capability of 
storing data by simulta neously enabling OEAB and OEBA. Each output reinforces Its Input in this configuration. 
When both OEAB and OEBA are enabled and all other data sources to the two sets of bus lines are at high 
impedance, both sets of bus lines (32 In all) remain at their last states. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc thi'ough a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 
OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor Is determined by 
the current-sourcing capability of the driver. 

The SN74ABT16623 Is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages In the same printed-circuit-board area. 

The SN54ABT16623 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16623 is characterized for operation from -40°C to 85°C. 


SN54ABT16623 ... WD PACKAGE 
SN74ABT16623... DL PACKAGE 
(TOP VIEW) 


lOEABl 1 
1B1[ 2 
1B2[ 3 
GND[ 4 
1B3[ 5 
1B4[ 6 
Vcc[ 7 
1B5[ 8 
1B6[ 9 
GND[ 10 
1B7[ 11 
1B8[ 12 
2B1[ 13 
2B2[ 14 
GND[ 15 
2B3[ 16 
2B4[ 17 

VccI 18 

2B5[ 19 
2B6[ 20 
GND[ 21 
2B7[ 22 
2B8[ 23 
20EAB[ 24 


48 ] 10EBA 
47 ] 1A1 
46 ] 1A2 
45 ] GND 
44 ] 1A3 
43 ] 1A4 
42 ] Vqc 
41 ] 1A5 
40 ] 1A6 
39 ] GND 
38 ] 1A7 
37 ] 1A8 
36 ] 2A1 
35 ] 2A2 
34 ] GND 
33 ] 2A3 
32 ] 2A4 
31 ] Vqc 
30 ] 2A5 
29 ] 2A6 
28 ] GND 
27 ] 2A7 
26 ] 2A8 
25 ] 20EBA 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas instruments standard warranty. 
Production processing does not necessarily include testing of all 
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SN54ABT16623, SN74ABT16623 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS211 A - FEBRUARY 1991 ~ REVISED JULY 1994 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS 

OPERATION 

OEBA OEAB 

L L 

L H 

H L 

H H 

B data to A bus 

B data to A bus, 

A data to B bus 

Isolation 

A data to B bus 


logic symbolt 


10EBA 

10EAB 


48 


20EBA 

20EAB 


1A1 


25 


24 


47 


1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


46 


44 


43 


41 


40 


38 


37 


36 


35 


33 


32 


30 


29 


27 


26 


EN1 
EN2 

“Neno 

EN4 


VI 1 

1 2V 








V3 1 

1 4V 











11 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


logic diagram (positive iogic) 


12 


13 


14 


16 


17 


19 


20 


22 


23 


1B1 

1B2 

1B3 

1B4 

IBS 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



1B1 


To Seven Other Channels 



2B1 


To Seven Other Channels 
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SN54ABT16623, SN74ABT16623 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS211A-FEBRUARY 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -O-S V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16623 . 96 mA 

SN74ABT16623 . 128 mA 

Input clamp current, l|f< (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . ”50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DL package.1.2 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150“C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1 99A ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16623 

SN74ABT16623 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

'oh 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

5 

5 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

°C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT16623, SN74ABT16623 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SGBS211A- FEBRUARY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



TEST CONDITIONS 

Vqq = 4.5 V. 

11 = -18 mA 

Vqq = 4.5 V, 

Iqh = - 3 mA 

Vqq = 5V. 

Iqh = - 3 mA 

Vqq = 4.5 V 

Iqh = “24 mA 

Iqh = - 32 mA 

Vqq = 4.5 V 

IqL = 48 mA 

lOL = 64 mA 

Vqq = 5.5 V, 

V| = Vqq or GND 

1 Vqq = 5.5 V, V) = Vqq or GND 

Vqq = 5.5 V, 

Vo = 2.7 V 

Vqq = 5.5 V, 

Vo = 0.5 V 

Vqq = 0. 

V| or Vo < 4.5 V 

Vqq = 5.5 V, 

Vo = 5.5 V 

Vqq = 5.5 V, 

Vo = 2.5 V 

Vqq = 5.5 V, 

Outputs high 

<o 

II 

< O 

■> 

o 

Outputs low 

GND 

Outputs disabled 

Vqq = 5.5 V, 

One input at 

3.4 V, 

Outputs enabled 

Outputs disabled 

Other inputs at 
Vqq or GND 


Ta = 25^C 


MIN TYPt MAX 


SN54ABT16623 SN74ABT16623 


MIN MAX 


- 1.2 


0.56 


0.55* 


±1 


±100 


50 


-50 


±100 


50 


-50 -100 -180 


50 


-00 -180 


MIN MAX 


- 1.2 



0.55 


±1 


±100 


50 


-60 


±100 


50 


-50 -180 



rN * I ■ * Vcc = 5.5 V, One input at 3.4 V, 

on ro inpu s Vqq or GND 


Control inputs V| = 2.5 V or 0.5 V 


A or B ports 


Vo = 2.5 V or 0.5 V 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t The parameters Iqzh ^ind Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 





switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

tpLH 

A or B 

B or A 

tpHL 

tpZH 



'PZL 

OEBA or OEAB 

M ur D 

•PHZ 

OEBA or OEAB 

AorB 

<PL2 


Vcc = 6V, 
Ta = 25X 


MIN TYP MAX 


2 3.2 


1 2.2 3. 


1.1 3 


1.4 3.3 


3.5 


SN54ABT16623 

SN74ABT16623 


MIN MAX 

1 

<o 

CO 
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SN54ABT16623, SN74ABT16623 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS211 A- FEBRUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

500 Q 


O Open 
9 GND 


TEST 

S1 

tPLH/tpHL 

Open 

tPLZ/tpZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH 

I 


I 

tPHL—H- 



-►[- tpHL 



^ -►^tpLH 



3V 

OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 



tPZL ->| 

1 U V 

^ 1 

1 1 

Output 
Waveform 1 
S1 at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 

1 

! tPLz k- 

1 

i 

I 

tpZH 

. J 

. 1 1 -3.5 V 

,0L 

^HZ-H 'f- 

=^OH-0.3v''OH 


(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT16640, SN74ABT16640 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS107B - APRIL 1992 - REVISED JULY 1994 

• Members of the Texas Instruments sn54ABT16640...wd package 

Widebus^^ Family sn74ABT16640 ... dl package 

* #TOD \/ICIAf\ 

• State-oMhe-Art BICMOS Design 

Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• HIgh-DrIve Outputs (-32-mA Iqh* 

64-mA Iql) 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) Package and 
380-mll Fine-Pitch Ceramic Flat (WD) 

Package Using 25-mil Center-to-Center 
Spacings 

description 

The 'ABT16640 are inverting 16-bit transceivers 
designed for asynchronous communication 
between data buses. 

These devices can be used as two 8-bit 
transceivers or one 16-bit transceiver. It allows 
data transmission from the A bus to the B bus or 
from the B bus to the A bus, depending upon the logic level at the direction-control (1 DIR and 2D1R) inputs. The 
output-enable (1OE and 20E) Inputs can be used to disable the device so that the buses are effectively isolated. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16640 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16640 Is characterized for operation over the full military temperature range of -56°C to 125®C. 
The SN74ABT16640 is characterized for operation from “40°C to 85°C. 

FUNCTION TABLE 
(each S-bit section) 


INPUTS 


OE 

DIR 

UPcRATION 

L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 



Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
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SN54ABT16640, SN74ABT16640 
16-BiT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS107B-APRtL 1992-REVISED JULY 1994 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 To Seven Other Channels 

and lEC Publication 617-12. 


and I EC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 

Supply voltage range, S/qq . -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16640 . 96 mA 

SN74ABT16640 . 128 mA 

Input clamp current, Iik (Vj < 0) .. -18 mA 

Output clamp current, Iqk (Vq < 0) .. ~50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DL package.1.2 W 

Storage temperature range ... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations apjpWoaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54ABT16640, SN74ABT16640 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS107B - APRIL 1992 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 





I SN54ABT16640 

1 SN74ABT16640 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.6 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 1 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

IQL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

°C 


NOTE 3; Unused or floating pins (input or I/O) must be held high or low. 

electricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25‘’C 

SN54ABT16640 

SN74ABT16640 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.6 V, l| = -18 mA 

-1.2 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V, Iqh = - 3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = “ 3 mA 

3 

3 

3 

Vcc = 4.5 V 

Iqh = “24 mA 

2 

2 


Iqh = - 32 mA 

2* 


2 

VoL 

Vcc = 4-5 V 

Iql = 48 mA 

0.55 

0.55 


V 

Iql = 54 mA 

0.55* 


0.55 

■ 

Control inputs 

Vcc = 5.5 V, V| = Vcc or GND 

±1 

±1 

±1 

mA 

A or B ports 

Vcc = 3.5 V, V| = Vcc or GND 

±100 


±100 

lOZH^ 

Vcc = 3.5 V, Vq = 2.7 V 

50 

■ so 

50 

pA 

Iqzl* 

Vcc = 3.5 V, Vq = 0.5 V 

-50 

.#'-50 

-50 

mA 

•off 

Vcc = 3» V|orVo^4.5V 

±100 


±100 

mA 

•CEX Outputs high 

Vcc = 3.5 V, Vq = 5.5 V 

50 

50 

50 

mA 

io§ 

Vcc = 3.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

icc 

A or B ports 

Vcc = 3.5 V. 
io = o, 

V| = Vcc or 

GND 

Outputs high 

2 

2 

2 

mA 

Outputs low 

32 

32 

32 

Outputs disabled 

2 

2 

2 

Alcc^ 

Data inputs 

Vcc = 3.5 V, 

One input at 

3.4 V, 

Other inputs at 
Vcc or GND 

Outputs enabled 

1 

1.5 

1 

mA 

Outputs disabled 

0.05 

0.05 

0.05 

Control inputs 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

QfHi 

Control inputs 

V| = 2.5 VorO.5 V 

3 



pF 

Cio 

A or B ports 

Vo = 2.5 V or 0.5 V 

8 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t The parameters Iqzh ^^^^1 Iqzl include the Input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

If This is the increase in supply current for each input that is at the specified TTL voltage level rather than Mqq or GND. 
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SN54ABT16640, SN74ABT16640 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS107B - APRIL 1992 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
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SN54ABT16640, SN74ABT16640 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS107B-APRIL 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

S1 

tPLH/tpHL 

Open 

tPLZ^tPZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


Input 




3V 

OV 


Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 



tPLH 


tPHL 



^ tpHL 



3V 
0 V 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




tpZL 


tpZH 


I 

[‘PLZ-+j _ 

" Xl-SV I ]^ ol-^0-3V 

JPHZ-H 1^ 


3V 

OV 

3.5 V 
VOL 


^y/l.5V 


VOH-0-3V 

— « OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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■ • Members of the Texas Instruments 

■ Widebus^*^ Family 

I • State-of-the-Art EP/C-IIB^^ BiCMOS Design 
I Significantly Reduces Power Dissipation 

I • Latch-Up Performance Exceeds 500 mA 

Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (~32-mA Iqh. 

64-mA Iql) 

• Package Options Include Plastic 300-mii 
Shrink Small-Outline (DL) Package and 
380-mll Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 

The 'ABT16646 consists of bus transceiver 
circuits, D-type flip-flops, and control circuitry 
arranged for multiplexed transmission of data 
directly from the input bus or from the internal 
registers. 

These devices can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) Input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the 'ABT16646. 


SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS212A - JUNE 1992 - REVISED JULY 1994 


SN54ABT16646... WD PACKAGE 
SN74ABT16646... DL PACKAGE 
(TOP VIEW) 


idir[ 

1 

^56] 

1CLKAB [ 

2 

55 , 

isab[ 

3 

54 . 

gnd[ 

4 

53 ! 

1A1 [ 

5 

52; 

1A2t 

6 

51: 


7 

50 i 

1A3L 

8 

49 , 

1A4[ 

9 

48 . 

1A5[ 

10 

47 ] 

gnd[ 

11 

46 ; 

1A6[ 

12 

45 ] 

1A7[ 

13 

44 J 

1A8[ 

14 

43] 

2A1 [ 

15 

42] 

2A2[ 

16 

41 ] 

2A3[ 

17 

40 ] 

gnd[ 

18 

39 ] 

2A4[ 

19 

38 ] 

2A5[ 

20 

37] 

2A6[ 

21 

36 ] 

Vcct 

22 

35 ] 

2A7[ 

23 

34 ] 

2A8[ 

24 

33 ] 

GNOt 

25 

32 ] 

2SAB[ 

26 

31 ] 

2CLKAB [ 

27 

30 ] 

2DIR [ 

28 

29 ] 


10E 

1CLKBA 

1SBA 

GND 

1B1 

1B2 

Vcc 

1B3 

1B4 

1B5 

GND 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2SBA 

2CLKBA 

2^ 


Output-enable (OE) and direction-control (DIR) Inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition 
between stored and real-time data. The direction control (DIR) determines which bus receives data when OE 
Is low. In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in the 
other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16646 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


Widebus and EPIC-IIB are trademarks of Texas 


PRODUCTION DATA Information Is current as of publication date. 
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SN54ABT16646, SN74ABT16646 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS212A - JUNE 1992 - REVISED JULY 1994 

description (continued) 

The SN54ABT16646 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16646 is characterized for operation from “40°C to 85°C. 


FUNCTION TABLE 


1 INPUTS 

DATA I/O 

OPERATION OR FUNCTION 

OE 

DIR 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

X 

X 

t 

X 

X 

X 

input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

T 

X 

X 

Unspecifiedt 

Input 

Store B, A unspecifiedt 

H 

X 

t 

T 

X 

X 

Input 

Input 

Store A and B data 

H 

X 

HorL 

HorL 

X 

X 

Input disabled 

Input disabled 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 



Real-time B data to A bus 

L 

L 

X 

HorL 

X 

H 



Stored B data to A bus 

L 

H 

X 

X 

L 

X 



Real-time A data to B bus 

L 

H 

HorL 

X 

H 

X 



Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 
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SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS212A - JUNE 1992 - REVISED JULY 1994 


I ^ I I 

I 1,1 I 

I ill I 

I 1,1 I 


I |l| I 

I III I 

I I >1 I 

I_^11_I 



DIR CLKAB CLKBA SAB SBA 

L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 


OE DIR CLKAB CLKBA SAB 

L H X X L 


REAL-TIME TRANSFER 
BUS A TO BUS B 


ri'i 

I 'll 

1 ii 

1 lili 

1 

1 

1 

1 

1 IT 


1 il>rT 

1_1 |i_1 








DIR CLKAB CLKBA SAB SBA 

X T X X X 

X X T X X 

X T T X X 

STORAGE FROM 
A, B, OR A AND B 


OE DIR CLKAB CLKBA SAB 

L L X L X 

L H L X H 

TRANSFER STORED DATA 
TO A AND/ORB 


Figure 1. Bus-Management Functions 
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SN54ABT16646, SN74ABT16646 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS212A - JUNE 1992 - REVISED JULY 1994 
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SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS212A - JUNE 1992 - REVISED JULY 1994 


logic diagram (positive logic) 

56 


10E 

1DIR 

1CLKBA 

1SBA 

1CLKAB 

1SAB 


1A1 


20E 

20iR 

2CLKBA 

2SBA 

2CLKAB 

2SAB 


2A1 



• 1B1 


To Seven Other Channels 
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SN54ABT16646, SN74ABT16646 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS212A-JUNE 1992-REVISED JULY 1994_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc • ■ ... - 0.5 V to 7 V 

Input voltage range, Vj (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16646 ... 96 mA 

SN74ABT16646 . 128 mA 

Input clamp current, I|k (V| < 0) .. -18 mA 

Output clamp current, Iqk (Vq < 0) ...... -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DL package.. 1.4 W 

Storage temperature range ... -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES; 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more information, refertothe Package r/ierma/Cons/deraf/ons application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16646 

SN74ABT16646 





MiN 

MAX 

MIN 

MAX 


Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

«OL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-128 

















































SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS212A - JUNE 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 2S^C 

SN54ABT16646 

SN74ABT16646 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4-5 V, Iqh = “ 3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 6 V, Iqh = - 3 mA 

3 

3 

3 

Vcc = 4.5 V 

lOH = “24 mA 

2 

2 


lOH = - 32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.56 

0.55 


V 

lOL = 64 mA 

0.55* 


0.55 

■ 

Control inputs 

Vcc = 5.5 V, V| = Vcc or GND 

±1 

±1 

±1 

liA 

A or B ports 

Vcc = 5.5 V, V| = Vcc or GND 

±20 

±20 

±20 

lOZH* 

Vcc = 5.5 V, Vo = 2.7 V 

10 

10 

10 

pA 

•OZL* 

Vcc = 5.5 V, Vo = 0.5 V 

-10 

-10 

-10 

jiA 

ioff 

VcC = 0, ViorVo<4.5V 

±100 


±100 

pA 


Vcc = 5.5 V, Vo = 5.5 V 

50 

50 

50 

^lA 

io§ 

Vcc = 5.5 V, Vo = 2.5 V 

-60 -100 -180 

-50 -180 

1 

Oi 

o 

00 

o 

mA 

•cc 

A or B ports 

Vcc = 5.5 V, 
io = o. 

Vi = Vcc or 

GND 

Outputs high 

2 

2 

2 

mA 

Outputs low 

32 

32 

32 

Outputs disabled 

2 

2 

2 

Alcc^ 

Data inputs 

Vcc = 5.5 V, 

One input at 

3.4 V, 

Other inputs at 
Vcc or GND 

Outputs enabled 

50 

50 

50 

[xA 

Outputs disabled 

50 

50 

50 

Control inputs 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

50 

50 

50 

Ci 

Control inputs 

Vj = 2.5 V or 0.5 V 

4 



pF 

Qo 

A or B ports 

Vo = 2.6 V or 0.5 V 

8 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t Ail typical values are at Mqq = 5 V. 

t The parameters Iqzh and Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 




Vcc = 5V, 

Ta = 25"C 

SN64ABT16646 

SN74ABT16646 

UNIT 



MIN MAX 

MIN 

MAX 

MIN 

MAX 


^clock 

Clock frequency 

0 125 

0 

125 

0 

125 

MHz 


Pulse duration, CLK high or low 

4.3 

4.3 

4.3 

ns 

^su 

Setup time, A or B before CLKABt or CLKBAT 

3 

4 

3 

ns 

th 

Hold time, A or B after CLKABt or CLKBAt 

0 

0.5 

0 

ns 
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SN54ABT16646, SN74ABT16646 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS212A-JUNE 1992-REVISED JULY 1994_ 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 2 ) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25"C 

SN54ABT16646 

SN74ABT16646 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


^max 



125 

125 

125 

MHz 

tPLH 

CLKBA orCLKAB 

AorB 

1.5 

3.1 

4 

1 

5 

1.5 


ns 

tPHL 

1.5 

3.2 

4.1 

1 

5 

1.5 

■ai 

tPLH 

A or B 

B or A 

1 

2.3 

3.2 

0.6 

4 

1 

3.9 

ns 

‘PHL 

1 

3 

4.1 


4.9 

1 

4.6 

tPLH 

SAB or SBAt 

B or A 

1 

2.9 

m 

0.6 


1 

5 

ns 

*PHL 

1 

3.1 

IQ 

0.6 


1 

5 

*PZH 

OE 

A or B 

1 


■a 

0.6 


1 

5.5 

ns 

tpZL 

1.5 

3.5 

4.9 

1 

6 

1.5 

5.7 

tPHZ 

OE 

A or B 

1.5 

3.9 

10 

1 

6.4 

1.5 

5.4 

ns 

tPLZ 

1.5 

3.1 

4.1 

1 

4.7 

1.5 

4.5 

tPZH 

DIR 

AorB 

1 

3.2 

■o 

0.6 

5.8 

1 

5.4 

ns 

tpZL 

1.5 

3.4 

4.8 

1 

6.7 

1.5 

5.6 

tPHZ 

DIR 

A or B 

2 

4.2 

5.7 

1.2 

7.1 

2 

6.7 

ns 

tPLZ 

1.5 

3.6 

5.1 

1 

6.2 

1.5 

5.9 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus Input. 
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SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS212A-JUNE 1992-REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

S1 

tPLH/tPHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH —-►! 


I 

tpHLH^-► 



f - 

1.5V I 

I 


I 

k- 





^1.5V 


3V 

OV 

VOH 

VOL 

VoH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


_ 

^— . 3V 

1.5 V 

tpZL -♦j 

k- i 


I 

tPLZ-»j 

(♦- 

j 

I 

V I 

V'®" I 

1 .- 3.5 V 

I 

tpZH 

I,. 

-Vql 

K- 

_J_. 


;/l.5V 

T^OH-0.3V 

- « OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS215A- FEBRUARY 1991 - REVISED JULY 1994 

• Members of the Texas Instruments sn54ABT16652 ... wd package 

Widebus^^ Family sn74ABT16652 ... dl package 

^ rrriD \nt:\Ai\ 

• State-of-the-Art EPIC~llB^^ BiCMOS Design 
Significantiy Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25"C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Ioh» 

64-mA ioL) 

• Package Options Inciude Piastic 300-mii 
Shrink Smali-Outiine (DL) Package and 
380-mii Fine-Pitch Ceramic Fiat (WD) 

Package Using 25-mii Center-to-Center 
Spacings 

description 

The 'ABT16652 are 16-bit bus transceivers that 
consist of D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the Internal 
storage registers. These devices can be used as 
two 8-bit transceivers or one 16-bit transceiver. 

Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 

Select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs In a multiplexer during the transition between stored and 
real-time data. A low input selects real-time data, and a high input selects stored data. Figure 1 Illustrates the 
four fundamental bus-management functions that can be performed with the 'ABT16652. 

Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) Inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer m ode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA, In this configuration, each output reinforces its input. When all other 
data sources to the two sets of bus lines are at high impedance, each set of bus lines remains at its last state. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vqc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor Is 
determined by the current-sourcing capability of the driver (A to B). 

The SN74ABT16652 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 



Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54ABT16652, SN74ABT16652 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS215A^ FEBRUARY 1991 - REVISED JULY 1994 

description (continued) 

The SN54ABT16652 is characterized for operation over the full military temperature range of -55®C to 125°C. 
The SN74ABT16652 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 


1 INPUTS 

DATA l/Ot 

OPERATION OR FUNCTION 









OEAB 

OEBA 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

L 

H 

HorL 

HorL 

X 

X 

Input 

Input 

Isolation 

L 

H 

T 

T 

X 

X 

Input 

Input 

Store A and B data 

X 

H 

T 

H or L 

X 

X 

Input 

Unspecified^ 

Store A, hold B 

H 

H 

T 

T 

Xf: 

X 

Input 

Output 

Store A in both registers 

L 

X 

HorL 

T 

X 

X 

Unspecified^ 

Input 

Hold A, store B 

L 

L 

T 

T 

X 

xt 

Output 

Input 

Store B in both registers 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-time B data to A bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B data to A bus 

H 

H 

X 

X 

L 

X 

Input 

Output 

Real-time A data to B bus 

H 

H 

H or L 

X 

H 

X 

Input 

Output 

Stored A data to B bus 

H 

L 

H or L 

HorL 

H 

H 

Output 

Output 

Stored A data to B bus and 
stored B data to A bus 


t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 
t Select control = L; clocks can occur simultaneously. 

Select control = H; clocks must be staggered in order to load both registers. 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS215A- FEBRUARY 1991 - REVISED JULY 1994 



OEAB OEBA CLKAB CLKBA SAB 

SBA 

OEAB 

OEBA CLKAB CLKBA SAB 

SBA 

L L X X X 

L 

H 

H X X L 

X 

REAL-TIME TRANSFER 



REAL-TIME TRANSFER 


BUS B TO BUS A 



BUS A TO BUSB 




OEAB 

OEBA 

CLKAB 

CLKBA 

SAB 

SBA 

OEAB 

OEBA CLKAB CLKBA SAB 

SBA 

X 

H 

T 

X 

X 

X 

H 

L L L H 

H 

L 

X 

X 

T 

X 

X 




L 

H 

T 

T 

X 

X 






STORAGE FROM 




TRANSFER STORED DATA 




A, B, OR A AND B 




TO A AND/OR B 



Figure 1. Bus-Management Functions 
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SN54ABT16652, SN74ABT16652 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS215A- FEBRUARY 1991 - REVISED JULY 1994 


logic symbolt 


10EBA 

10EAB 

1CLKBA 

1SBA 

1CLKAB 

1SAB 

20EBA 

20EAB 

2CLKBA 

2SBA 

2CLKAB 

2SAB 


56 fs 


1 

CiM 1 LdAJ 

55 

eN£ LAdj 

54 

^ Uo 

2 


3 


29 K 

CM7 rnAi 

28 

CNf LDAj 

CKIO TAQI 

30 

ClVo lAdj 

31 


27 

VaiU 

26 

^ V/ll 


Va 14; 

^ 1—* 


^14 3D 

V1 -- 

_ 4 1 

5D 6 >1 

-- 2V 

1 6 


10 9D 

V7 -- 

_ 10 1 

11D 12 >1 

-- 8V 

1 12 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS215A- FEBRUARY 1991 - REVISED JULY 1994 


logic diagram (positive logic) 

10EBA 


1CLKBA 


1SAB 


1A1 



To Seven Other Channels 


20EBA 

20EAB 

2CLKBA 

2SBA 

2CLKAB 

2SAB 


2A1 


-1B1 



2B1 


To Seven Other Channels 
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SN54ABT16652, SN74ABT16652 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS215A- FEBRUARY 1991 ~ REVISED JULY 1994__ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) ... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq*- SN54ABT16652 . 96 mA 

SN74ABT16652 . 128 mA 

Input clamp current, I|k (V| < 0) ...-18 mA 

Output clamp current, Iqk (Vq < 0) .... -50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 2): DL package.1.4 W 

Storage temperature range . -65°Cto150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, referto the Package TAierma/Cons/c/eraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16652 

SN74ABT16652 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 




2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-tevel output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS21SA-FEBRUARY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25°C 

SN54ABT16652 

SN74ABT16652 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

vqh 

Vcc = 4.5 V, Iqh = - 3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = ~ 3 mA 

3 

3 

3 

Vcc = 4.6 V 

lOH = “24 mA 

2 

2 


I 0 H = “32 mA 

2* 


2 

Vql 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

■ 

Control inputs 

Vcc = 5.5 V, V|=VccorGND 

±1 

±1 

±1 

mA 

A or B ports 

Vcc = 5.5 V, V| = VccorGND 

±20 

±20 

±20 

•OZH* 

Vcc = 5.6 V, Vo = 2.7 V 

10 

10 

10 

pA 

'OZL* 

Vcc = 5.5 V, Vo = 0.5 V 

-10 

-10 

-10 

pA 

•off 

Vcc = 3» V|orVo^4.5V 

±100 


±100 

ma 

•CEX 

Outputs high 

Vcc = 5.5 V, Vo = 5.5 V 

50 

50 

50 

liA 

io§ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

'cc 

A or B ports 

Vcc = 5.5 V. 
io = o, 

V| = Vcc or 

GND 

Outputs high 

2 

2 

2 

mA 

Outputs low 

32 

32 

32 

Outputs disabled 

2 

2 

2 

Alcc^ 

Data inputs 

Vcc = 5.5 V. 

One input at 

3.4 V, 

Other inputs at 
Vcc or GND 

Outputs enabled 

50 

50 

50 

mA 

Outputs disabled 

50 

50 

50 

Control inputs 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

50 

50 

50 

Ci 

Control inputs 

V| = 2.5 Vor0.5V 

4 



PF 

13911 

A or B ports 

Vo = 2.5 V or 0.5 V 

8 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t The parameters Iqzh IqZL include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc o*” GND. 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 




Vcc = 5V, 

Ta = 26«c 

SN54ABT16652 

SN74ABT16652 

UNIT 



MIN MAX 

MIN MAX 

MIN MAX 


^clock 

Clock frequency 

0 125 

0 125 

0 125 

MHz 

nm 

Pulse duration, CLK high or low 

4.3 

4.3 

4.3 

ns 

*su 

Setup time, A or B before CLKABt or CLKBAT 

3 

4 

3 

ns 

th 

Hold time, A or B after CLKABt or CLKBAt 

0 

0.5 

0 

ns 
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SN54ABT16652, SN74ABT16652 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS215A- FEBRUARY 1991 - REVISED JULY 1994_ 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (uniess otherwise noted) (see Figure 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25®C 

SN54ABT16652 

SN74ABT16652 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


fmax 



126 

125 

• 125 

MHz 

tPLH 

CLK 

B or A 

1.5 

3.1 

4 

1 

5 

1.5 

mm 

ns 

*PHL 

1.5 

3.2 

4.1 

1 

5 

1.5 


tPLH 

A or B 

B or A 

1 

2.3 

3.2 

0.6 

4 

1 

3.9 

ns 

*PHL 

1 

3 

4.1 

0.6 

4.9 

1 4.6 

‘PLH 

SAB orSBAt 

B or A 

1 

2.9 

m 

0.6 

5.3 

1 

5 

ns 

*PHL 

1 

3.1 

4.3 

0.6 

5.3 

1 

6 

tpZH 

OEBA 

A 

1 

2.8 

4.1 

0.6 

5.2 

1 

5 

ns 

tPZL 

M 

1.5 

3.1 

4.4 

1 

5.4 

1.5 

5.3 

tPHZ 

OEBA 

A 

1.5 

3.4 

4.4 

0.8 

5.3 

1.5 


ns 

tpi_z 

M 

1.5 

2.7 

3.6 

1 

5.3 

1.5 

mm 

tpZH 

OEAB 

B 

1 

2.6 

3.6 

0.8 


1 4.2 

ns 

tPZL 

1.5 

2.8 

3.9 

1 

5 

1.5 


tPHZ 

OEAB 

Q 

2 

4.2 

5.5 

1 

6.4 

2 

5.9 

ns 

tpLZ 

D 

1.5 

ESI 

m 

1 6.9 

1.5 

5.2 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS215A- FEBRUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 


500 Q 


O Open 
9 GND 


TEST 

SI 

tPLH/tpHL 

Open 

tPLZ/tpZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Input 1.5 




VOLTAGE WAVEFORMS 
PULSE DURATION 


3V 

OV 


Timing input 


Data Input 




3V 

OV 


k-—►1^—;-►! 

I ‘su ' 'h I 


3V 

OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


1.5 V 


tPLH k 

I , 

—►[- tpHL 

Output 

1 y-...| 

~^.5V 


1 

tnui _M_J k- 

— W— tpLH 


3V 

OV 

VOH 

VOL 


Output 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


■ST! 


tpzL ->{ 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


tpZH 


tpLZ 


-« ]»- 

"OH 

y \-«ov 


3V 
OV 

3.5 V 

).3 V 

VOL 
VOH 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. Ail input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ ^ 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voitage Waveforms 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-141 









3-142 



SN54ABT16657, SN74ABT16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

^_ SCBS103A - FEBRUARY 1 9 92 - REVISED JULY 1994 

• Members of the Texas Instruments 
Widebus^^ Family 

• State-of-the-Art EP!C-llB^^ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25"C 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 

Package Using 25-mii Center-to-Center 
Spacings 

description 

The 'ABT16657 contains two noninverting octal 
transceiver sections with separate parity 
generator/checker circuits and control signals. F^r 
either section, the transmit/receive (1T/R or 2T/R) 
inpi^ determines the direction of data flow. When 
1T/R (or 2T/R) Is high, data flows from the 1A (or 
2A) port to the 1^(or 2B) port (transmit mode); 
when 1 T/R (or 2T/R) is low, data flows from the 1B 
(or 2B) port to the 1A (or 2A) port (receive mode). 

When the output-enable (10E or 20E) input is 
high, both the 1A (or 2A) and 1B (or 2B) ports are 
in the high-impedance state. 

Odd or even parity is selected by a logic high or low level, respectively, on the 10DD/EVEN (or 20DD/EVEN) 
input. 1 PARITY (or 2PARITY) carries the parity bit value; it is an output from the parity generator/checker In the 
transmit mode and an input to the parity generator/checker In the receive mode. 

In the transmit mode, after the 1A (or 2A) bus Is polled to determine the number of high bits, 1 PARITY (or 
2PARI TY) is s et to the logic level that main tains th e parity sense selected by the level at the 10DD/EVEN (or 
20DD/EVEN) input. For example, if 10DD/EVEN Is low (even parity selected) and there are five high bits on 
the 1A bus, then 1 PARITY is set to the logic high level so that an even number of the nine total bits (eight 1 A-bus 
bits plus parity bit) are high. 

In the receive mode, after the 1B (or 2B) bus is polled to determine the number of high bits, the 1 ERR (or 2ERR) 
output lo gic lev el indicates whether or not the data to be received exhibits the correct parity sense. For example, 
if 10D D/EVEN is high (odd parity selected), 1 PARITY Is high, and there are three high bits on the 1B bus, then 
1 ERR is low, indicating a parity error. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


SN54ABT16657... WD PACKAGE 
SN74ABT16657... DL PACKAGE 
crop VIEW) 


10El 1 
NC [ 2 
1ERR[3 
GND[ 4 
1A1 [ 5 
1A2[ 6 

Vcc [ 

1A3[ 8 
1A4[ 9 
1A5[ 10 
GND[ 11 
1A6[ 12 
1A7[ 13 
1A8[ 14 
2A1 [ 15 
2A2[ 16 
2A3 [ 17 
GND[ 18 
2A4[ 19 
2A5 [ 20 
2A6 [ 21 

Vcc i 22 

2A7 [ 23 
2A8 [ 24 
GND [ 25 
2ERR[ 26 
ml 27 
2^[ 28 


56 J 1T/R 

55 ] IODD/EVEN 

54 ] 1 PARITY 

53 ] GND 

52 ] 1B1 

51 ] 1B2 

50 ] Vcc 

49 ] 1B3 

48 ] 1B4 

47 ] 1B5 

46 ] GND 

45 ] 1B6 

44 ] 1B7 

43 ] 1B8 

42 ] 2B1 

41 ] 2B2 

40 ] 2B3 

39 ] GND 

38 ] 2B4 

37 ] 2B5 

36 ] 2B6 

35 ] Vcc 

34 ] 2B7 

33 ] 2B8 

32 ] GND 

31 ] 2PARITY 

30 ] 20DD/EVEN 

29 1 2T/R 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT16657, SN74ABT16657 

16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 

description (continued) 

The SN74ABT16667 is available In Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outllne packages In the same printed-circult-board area. 

The SN54ABT16657 Is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16657 Is characterized for operation from --40°C to 85®C. 


FUNCTION TABLE 
(each 8-bit section) 


NUMBER OF A OR B 

INPUTS 

INPUT/OUTPUT 

OUTPUTS i 

INPUTS THAT ARE HIGH 




PARITY 

ERR 


1 ^ 



OUTPUT MODE 


L 



H 

Z 

Transmit 


L 



L 

z 

Transmit 

0, 2, 4, 6, 8 

L 

B 


H 

H 

Receive 

L 



L 

L 

Receive 


L 

H 


H 

L 

Receive 


L 

L 


L 

H 

Receive 


L 

H 

H 

L 

z 

Transmit 


L 

H 

L 

H 

z 

Transmit 

1,3, 5,7 

L 

L 

H 

H 

L 

Receive 

L 

L 

H 

L 

H 

Receive 


L 

L 

L 

H 

H 

Receive 


L 

L 

L 

L 

L 

Receive 

Don’t care 

H 

X 

X 

Z 

Z 

Z 
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SN54ABT16657, SN74ABT16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

sees 103A- FEBRUARY 1992 - REVISED JULY 1994 
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SN54ABT16657, SN74ABT16657 

16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 

SCBS103A - FEBRUARY 1992 - REVISED JULY 1994 _ ._ 


logic diagram, each transceiver (positive logic) 



PARITY 

ERR 
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SN54ABT16657, SN74ABT16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

_SCBS103A - FEBRUARY 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16657 . 96 mA 

SN74ABT16657 . 128mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . ”50 mA 

Maximum power dissipation at T/\ = 55®C (in still air) (see Note 2); DL package . 1.4 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT16657 

SN74ABT16667 




MIN 

MAX 

MIN 

MAX 


Vcc 

Supply voltage 

4.5 


4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

-32 

mA 

•OL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 



NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16657, SN74ABT16657 

16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 

SCBS103A-FEBRUARY 1992- REVISED JULY 1994__ 


electrical characteristics over recommended operating free*air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25"C 

SN64ABT16657 

SN74ABT16657 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

vqh 

VCC = 4.5 V, Iqh = ” 3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, loH = “ 3 mA 

3 

3 

3 

Vcc = 4.6 V 

lOH = “24 mA 

2 

2 


lOH = “ 32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 24 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

■ 

Control inputs 

Vcc = 5.5 V. V| = Vcc or GND 

±1 

.■.:;-±1 

±1 

mA 

A or B ports 

Vcc - 5.5 V, V| = Vcc or GND 

±100 

±100 

±100 

IqzH* 

Vcc = 5.5 V, Vo = 2.7 V 

50 

50 

60 

mA 

lOZL* 

Vcc = 5.5 V, Vo = 0.5 V 

-50 

-50 

-60 

mA 

•off 

Vcc = 0, V| or Vo < 4.5 V 

±100 

±450 

±100 

pA 

•CEX Outputs high 

Vcc = 5.6 V, Vo = 5.5 V 

50 

50 

50 

IxA 

io§ 

Vcc = 5.6 V, Vo = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Icc 

A or B ports 

Vcc = 5.5 V, 

io = o. 

V| = Vcc or 

GND 

Outputs high 

2 

2 

2 

mA 

Outputs low 

36 

36 

36 

Outputs disabled 

2 

2 

2 

Alcc^ 

Vcc = 5.5 V. One input at 3.4 V, 

Other inputs at Vcc or GND 

50 

50 

50 

HA 

iQHH 

Control inputs 

V| = 2.5 V or 0.5 V 

3 



PF 

Cio 

A or B ports 

Vo = 2.5 V or 0.5 V 

9 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t The parameters Iq2h snd Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
Change or discontinue these products without notice. 
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SN54ABT16657, SN74ABT16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

sees 103A- FEBRUARY 1992 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products in the formative or 

2 1 phase of development Characteristic data and other 
Ications are design goals. Texas Instruments reserves the right to 
e or discontinue these products without notice. 
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SN54ABT16657, SN74ABT16657 

16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 

SCBS103A- FEBRUARY 1992 - REVISED JULY 1994 _ _ 


PARAMETER MEASUREMENT INFORMATION 





TEST 

S1 

‘PLrftpHL 

Open 

‘PLZftpZL 

7V 

tPHZftPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 


input 




3V 

OV 


Data Input 


VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




*PZL -*\ 1^ 

Ita. 

J 


I I *PHZ 
tPZH -*1 


A j / YPL + 0.3V 

iJPHZ -►I 

|"I_I_ 

^OH-0-3V 


3V 

OV 

3.5 V 
VoL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 ^ tp < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS216A - JUNE 1992 - REVISED JULY 1994 


• Members of the Texas Instruments 
Widebus^** Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 
(C = 200 pF, R = 0) 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 6 V, Ta = 25"C 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Ioh> 

64-mA Iql) 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 

Package Using 25-mll Center-to-Center 
Spacings 

description 

These 20-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for Implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. 

The 'ABT16821 can be used as two 10-bit 
flip-flops or one 20-bit flip-flop. The twenty 
flip-flops are edge-triggered D-type flip-flops. On 
the positive transition of the clock (CLK) input, the 
device provides true data at the Q outputs. 

A buffered output-enable (OE) input can be used to place the ten outputs in either a normal logic state (high or 
low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
need for Interface or pullup components. 

OE does not affect the Internal operation of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16821 is available In Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circult-board area. . 

The SN54ABT16821 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16821 is characterized for operation from --40°C to 85°C. 



Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS216A- JUNE 1992 - REVISED JULY 1994 


FUNCTION TABLE 
(each flip-flop) 



logic symbolt 
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SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS216A - JUNE 1992 - REVISED JULY 1994 


logic diagram (positive logic) 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, Vj (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output In the low state, \ q : SN54ABT16821 ... 96 mA 

SN74ABT16821 . 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DL package . 1.4 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations app\\ca'i\on note In the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS216A-JUNE 1992 - REVISED JULY 1994_ 


recommended operating conditions (see Note 3) 




SN54ABT16821 

SN74ABT16821 

UNIT 



MIN 

MAX 

MiN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

.Aq 

0.8 

V 

V| 

Input voltage 

0^ 

Vcc 

0 

Vcc 

V 

IQH 

High-level output current 

/ -24 

-32 

mA 

IQL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25°C 

SN54ABT16821 

SN74ABT16821 

UNIT 

MiN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

vqh 

Vcc = 4.6 V, IqH = - 3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = - 3 mA 

3 

3 

3 

Vcc = 4.5 V 

lOH = “24 mA 

2 

2 


lOH == - 32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, V| = VecorGND 

±1 

±1 

±1 


•OZH 

Vcc = 5.5 V, Vo = 2.7 V 

50 

50 

50 

mA 

•OZL 

Vcc = 5.6 V, Vo = 0.5 V 

-50 

-50 

-50 

liA 

•off 

Vcc = 0. V|orVo<4.5V 

±100 


±100 

liA 

•CEX 

Vcc = 5.5 V, Vo = 5.5 V 

Outputs high 

50 

50 

50 

mA 

lO* 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -200 

-50 -200 

-50 -200 

mA 

Ice 

Vcc = 5.5 V, •O = 0. 

V| = Vcc or GND 

Outputs high 

500 

500 

500 

mA 

Outputs low 

89 

89 

89 

mA 

Outputs disabled 

500 

500 

500 

HA 

AlcC^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Ci 

Vi = 2.5 V or 0.5 V 

3.5 



PF 

Co 

Vo = 2.5 V or 0.5 V 

7.5 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS216A - JUNE 1992 - REVISED JULY 1994 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


Vcc = 5V, 
Ta = 25^C 
MIN MAX 


^clock 

Clock frequency 

0 150 

tw 

Pulse duration, CLK high or low 

3.3 

^su 

Setup time, data before CLKT 

1.8 

th 

Hold time, data after CLKT 

1.3 


SN54ABT16821 


MIN 

MAX 

0 

150 

3.3" 


mmmm 


ns 


SN74ABT16821 


MIN 

MAX 

0 

150 

3.3 

1.8 


1.3 


UNIT 

MHz 

ns 

ns 

ns 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
clfications are design goals. Texas Instruments reserves the right to 
nge or discontinue these products without notice. 
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SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS216A-JUNE 1992 - REVISED JULY 1994 



LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, V < 2.6 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS217A - JUNE 1992 - REVISED JULY 1994 

• Members of the Texas Instruments sn54ABT16823 ... wd package 

Widebus^^ Familv sn74ABT16823 ... dl package 

^ /TOD \/ICIAI\ 

• State-of-the-Art EPIC-llB^*^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R 0) 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IqHi 
64-mA Iql) 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 

Package Using 25-mfl Center-to-Center 
Spacings 

description 

These 18-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. 

The 'ABT16823 can be used as two 9-bit flip-flops 
or one 18-bit flip-flop. With the clock-enable 
(CLKEN) input low, the D-type flip-flops enter data 
on the low-to-hig h tran sitions of the clock. Taking CLKEN high disables the clock buffer, latching the outputs. 
Taking the clear (CLR) input low causes the Q outputs to go low independently of the clock. 

A buffered output-enable (OE) input can be used to place the nine outputs in either a normal logic state (high 
or low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and Increased drive provide the capability to drive bus lines without 
need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the hIgh-Impedance state. 

To ensure the high-Impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16823 Is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16823 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16823 is characterized for operation from -40°C to 85°C. 



Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS217A-JUNE 1992 - REVISED JULY 1994_ 


FUNCTION TABLE 
(each 9-bit flip-flop) 


1 INPUTS 1 

OUTPUT 

Q 

OE 


CLKEN 

CLK 

D 

L 

L 

X 

X 

X 

L 

L 

H 

L 

T 

H 

H 

L 

H 

L 

t 

L 

L 

L 

H 

L 

L 

X 

Qo 

L 

H 

H 

X 

X 

Qo 

H 

X 

X 

X 

X 

z 


logic symbolt 


10E 

1CLKEN 

1CLK 

20E 

2^ 

2CLKEN 

2CLK 

1D1 

1D2 

1D3 

1D4 

IDS 

1D6 

1D7 

1D8 

1D9 

2D1 

2D2 

2D3 

2D4 

2D5 

2D6 

2D7 

2D8 

2D9 


1 rs 

55 

56 

27 K 

28 

3° N 

29 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 


EN1 

R2 

G3 

> 3C4 
EN5 
R6 
G7 

> 7C8 


4D 1,2 V 









8D 5, 6 V 










5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

25 


1Q1 

1Q2 

1Q3 

1Q4 

1Q5 

1Q6 

1Q7 

1Q8 

1Q9 

2Q1 

2Q2 

2Q3 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 

2Q9 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS217A-JUNE 1992-REVISED JULY 1994_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, Vj (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq ... -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16823 . 96 mA 

SN74ABT16823 . 128mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) .. ”50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DL package.1.4 W 

Storage temperature range. -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations 3igg\\CdX\on note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16823 

SN74ABT16823 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

'oh 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 


200 

200 

ps/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

86 

wm 


NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS217A-JUNE 1992- REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25“C 

SN54ABT16823 

SN74ABT16823 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = ~ 3 mA 

2.5 

2.5 

2.5 

V 

VCC = 5 V, Iqh = ” 3 mA 

3 

3 

3 

Vcc = 4.5 V 


2 

2 


Iqh = ~ 32 mA 

2* 


2 

VoL 

Vcc = 4.5 V 

Iql = 48 mA 

0.55 

0.55 


V 

Iql = 64 mA 

0.55* 


0.55 

l| 

Vcc = 0 fo 5.5 V, V| = Vcc o*” C^D 

±1 

±1 

±1 

mA 

lOZPU 

Vcc = 0 to 2.1 V, Vq = 0.5 to 2.7 V, 

OE = X 

±50 

±50 

±50 

mA 

Iqzpd 

Vcc = 2.1 V to 0, Vq = 0.5 to 2.7 V, 

OE = X 

±50 

±50 

±50 

)iA 

lOZH 

Vcc *2.1 Vto5.5 V, 

Vo = 2.7V, OE>2V 

10 

10 

10 

liA 

IQZL 

Vcc = 2.1 Vto5.5 V, 

Vo = 0.5V, OE>2V 

-10 

-10 

-10 

IxA 

'off 

Vcc = 0. V|orVo<4.5V 

±100 


±100 

mA 

ICEX Outputs high 

Vcc = 5.5 V, Vq = 5.5 V 

50 

50 

50 

mA 

lo* 

Vcc = 5.5 V, Vq = 2.5 V 

-50 -100 -200 

-50 -200 

-50 -200 

mA 

icc 

Outputs high 

Vcc* 5.5 V. IO*0. 

V| = Vcc or GND 

0.5 

0.5 

0.5 

mA 

Outputs low 

80 

80 

80 

Outputs 

disabled 

0.5 

0.5 

0.5 

Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

i 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

3.5 



PF 

Co 

Vo = 2.5 V or 0.5 V 

7.5 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



^clock Clock frequency 


tw Pulse duration 


tsu Setup time before CLK? 


th Hold time after CLKT 


CLR low 


CLK high or low 


CLR inactive 


Data 


CLKEN low 


Data 


CLKEN low 


Vcc = 5V, 

Ta = 25‘>c 

SN54ABT16823 

SN74ABT16823 

MIN MAX 

MIN MAX 

MIN MAX 

0 150 

0 150 

0 150 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

1.6 

2 

1.6 

1.7 

1.7 

1.7 

2.8 

2.8 

2.8 

1.2 

1.2 

1.2 

0.6 

0.6 

0.6 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS217A-JUNE 1992 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS217A-JUNE 1992-REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

‘PLtVtPHL 

Open 

*PLZ«PZL 

7V 

‘PHZ«PZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



tpZL -►1 

1 V V 

1 

! tPLZ -*> k- 

1 

1 

1 

\ll!_j_^OL4 0.3V 

‘PZH -►! 

iJPHZ -H |<— 


^OH - 0.3 V ''OH 
^ -- 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tp < 2.5 ns, tf < 2.6 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-163 








3-164 



1 _ 

■ • Members of the Texas Instruments 

I Widebus^^ Family 

I • State-of-the-Art EPIC-llB^^ BiCMOS Design 

I Significantly Reduces Power Dissipation 

I • Latch-Up Performance Exceeds 500 mA 

Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vcc ^ND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Package Options Include Plastic 300-mii 
Shrink Smail-Outiine (DL) and Thin Shrink 
Small-Outiine (DGG) Packages and 380-mii 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16825 are 18-bit buffers and line drivers 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. These devices can be 
used as two 9-blt buffers or one 18-bit buffer. They 
provide true data. 

The 3-state control gate is a 2-input AND gate with 
active -lo w inpu ts so that if either output-enable 
(OE1 or OE2) input Is high, all nine affected 
outputs are in the high-impedance state. 


SN54ABT16825, SN74ABT16825 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS218A- JUNE 1992 - REVISED JULY 1994 


SN54ABT16825... WD PACKAGE 
SN74ABT16825... DGG OR DL PACKAGE 
(TOP VIEW) 


IOET [ 

1 


1Y1 [ 

2 

55 ] 

1Y2 [ 

3 

54 ] 

GND [ 

4 

53 ] 

1Y3 [ 

5 

52 ] 

1Y4 [ 

6 

51 ] 

Vcc [ 

7 

50 ] 

1Y5 [ 

8 

49 ] 

1Y6 [ 

9 

48 ] 

1Y7 [ 

10 

47] 

GND [ 

11 

46 ] 

1Y8 [ 

12 

45 ] 

1Y9 [ 

13 

44 ] 

GND [ 

14 

43] 

GND [ 

15 

42 ] 

2Y1 [ 

16 

41] 

2Y2 [ 

17 

40 ] 

GND [ 

18 

39 ] 

2Y3 [ 

19 

38 ] 

2Y4 [ 

20 

37] 

2Y5 [ 

21 

36 ] 

Vcc [ 

22 

35 ] 

2Y6 [ 

23 

34] 

2Y7 [ 

24 

33 ] 

GND [ 

25 

32 ] 

2Y8 [ 

26 

31] 

2Y9 [ 

27 

30 ] 

20E1 [ 

28 

29 ] 


10E2 

1A1 

1A2 

GND 

1A3 

1A4 

Vcc 

1A5 

1A6 

1A7 

GND 

1A8 

1A9 

GND 

GND 

2A1 

2A2 

GND 

2A3 

2A4 

2A5 

Vcc 

2A6 

2A7 

GND 

2A8 

2A9 

20E2 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 


The SN74ABT16825 is available In Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages In the same printed-circuit-board area. 

The SN54ABT16825 Is characterized for operation over the full military temperature range of ■~55°C to 125°C. 
The SN74ABT16825 is characterized for operation from -40®C to 85®C. 


Widebus and EPIC-IIB are trademarks of Texas instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instrunients standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 


Texas 

iNSriSl^NTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1994, Texas Instruments Incorporated 


3-166 




SN54ABT16825, SN74ABT16825 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS218A-JUNE 1992 - REVISED JULY 1994 


FUNCTION TABLE 
(each 9-bit section) 


1 INPUTS 1 

OUTPUT 

OE1 

OE2 

A 

Y 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

Z 

X 

H 

X 

Z 


logic symbolt logic diagram (positive iogic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


'Tevas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-166 






SN54ABT16825, SN74ABT16825 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS218A-JUNE 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16825 . 96 mA 

SN74ABT16825 ... 128 mA 

Input clamp current, l|f< (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . ”50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package.1 W 

DL package.1.4 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150“C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations app\\cai\or\ note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT16825 

SN74ABT16825 




MIN 

MAX 

MIN 

MAX 


Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0,8' ' 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-32 

mA 

'OL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Control pins 

4 

4 

ns/V 

Data pins 

10 

10 

At/AVcc 

Power-up ramp rate 

200 

200 

ns/v 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 


PRODUCT PREVIEW Information concerns products in the formative or 
desion phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16825, SN74ABT16825 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS218A- JUNE 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 



TEST CONDITIONS 

Vqc = 4.5 V, 

l| =-18 mA 

Vqc = 4.5 V, 

IOH=-3mA 

< 

o 

o 

II 

oi 

< 

lOH * - 3 mA 

Vqc = 4.5 V 

lOH ® ”24 mA 

lOH = - 32 mA 

Vqc = 4.5 V 

IqL * 48 mA 

IqL * 34 mA 

Vqc = 0 to 5.5 V, 

V{ = Vqc or GND 

Vqc = 0 to 2.1 V, 
Vo = 0.5 to 2.7 V, 

^ = X 

Vqc = 2.1 V to 0, 


Vo = 0.5 to 2.7 V, OE = X 

Vqc * 2.1 V to 5.5 V, 

Vo = 2.7 V, 

OE>2V 

Vqc = 2.1 Vto5.5 V, 

Vo = 0.5 V, 

OE>2 V 

< 

O 

o 

II 

p 

ViorVo<4.5V 

Vqc = 5.5 V. 

Vo = 5.5 V 

Vqc = 5.5 V, 

Vo = 2.5 V 

Vcc = 5.5V, 

V| = Vqc or GND 

io = o. 

Vqc = 5.5 V, 

One input at 3.4 V, 

Other inputs at Vqq or GND 

V| = 2.5Vor 0.5 V 

Vo = 2.5 V or 0.5 V 


Ta = 25‘>C 


MIN TYPt MAX 


SN54ABT16825 


MIN MAX 


SN74ABT16825 


MIN MAX 



* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§This Is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl. = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 



PRODUCT PREVIEW information concerns products in die formadve or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16825, SN74ABT16825 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS218A - JUNE 1992 - REVISED JULY 1994 



LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 



3 V 
OV 

3.5 V 
VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. C[_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus^^ Family 

• State-of-the-Art EP/C-IIS^^ BiCMOS Design 
Significantiy Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vcc ^^id GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Fiow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IqH’ 

64-mA Iql) 

• Package Options Inciude Piastic 300-mil 
Shrink Smali-Outiine (DL) Package and 
380-mii Fine-Pitch Ceramic Fiat (WD) 
Package Using 25-mii Center-to-Center 
Spacings 

description 

The 'ABT16827 are noninverting 20-bit buffers 
composed of two 10-bit sections with separate 
output-enable signals. For eith er 10 -bit b uffer 
sec tion, the t wo ou tput-enable (10E1 and 10E2 
or20E1 and20E2) inputs must both be low for the 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
10-bit buffer section are in the high-impedance 
state. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor Is determined by the current-sinking 
capability of the driver. 


SN54ABT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS220A - JUNE 1992 - REVISED JULY 1994 


SN54ABT16827 ... WD PACKAGE 
SN74ABT16827 ... DL PACKAGE 
(TOP VIEW) 


10ET [ 

1 

XJ- 

56 

] 10E2 

1Y1 [ 

2 

55 

] 1A1 

1Y2 [ 

3 

54 

] 1A2 

GND [ 

4 

53 

Jgnd 

1Y3 [ 

5 

52 

] 1A3 

1Y4 [ 

6 

51 

] A14 

Vcc [ 

7 

50 

] Vcc 

1Y5 [ 

8 

49 

] 1A5 

1Y6 [ 

9 

48 

] 1A6 

1Y7 [ 

10 

47 

] 1A7 

GND [ 

11 

46 

] GND 

1Y8 [ 

12 

45 

j 1A8 

1Y9 [ 

13 

44 

] 1A9 

1Y10 [ 

14 

43 

j 1A10 

2Y1 [ 

15 

42 

] 2A1 

2Y2 [ 

16 

41 

] 2A2 

2Y3 [ 

17 

40 

] 2A3 

GND [ 

18 

39 

] GND 

2Y4 [ 

19 

38 

]2A4 

2Y5 [ 

20 

37 

]2A5 

2Y6 [ 

21 

36 

] 2A6 

Vcc C 

22 

35 

1 Vcc 

2Y7 [ 

23 

34 

]2A7 

2Y8 [ 

24 

33 

]2A8 

GND [ 

25 

32 

] GND 

2Y9 [ 

26 

31 

] 2A9 

2Y10 [ 

27 

30 

]2A10 

20ET [ 

28 

29 

]20E2 



The SN74ABT16827 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16827 is characterized for operation over the full military temperature range of -55®C to 125®C. 
The SN74ABT16827 is characterized for operation from -40®C to 85®C. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS220A- JUNE 1992 - REVISED JULY 1994 


FUNCTION TABLE 
(each 10-bit section) 


1 INPUTS 1 

OUTPUT 

OE1 

OE2 

A 

Y 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

Z 

X 

H 

X 

z 


logic symbolt 


logic diagram (positive logic) 


10E1 

10K 

20ET 

20E2 

1A1 

1A2 

tA3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

lAIO 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2A9 

2A10 



1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

1Y9 

1Y10 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

2Y10 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 



To Nine Other Channels 



To Nine Other Channels 
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SN54ABT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS220A-JUNE 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. --0.5Vto7V 

Input voltage range, \/| (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq* SN54ABT16827 . 96 mA 

SN74ABT16827 .. 128 mA 

Input clamp current, I(k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DL package.1.4 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT16827 

SN74ABT16827 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

OM 

0.8 

V 

V| 

Input voltage 

0 

Voc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-32 

mA 

•OL 

Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate 

Control pins 

4 

4 

ns/V 

Data pins 

10 

10 

At/AVQQ 

Power-up ramp rate 

200 

200 

jis/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

oQ 


NOTE 3: Unused or floating inputs must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS220A-JUNE 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range 
otherwise noted) 


(uniess 



TEST CONDITIONS 


Vcc = 4.5 V. I| =:-18mA 


Vcc - 4.5 V 


VCC = 4.5 V 


Ta = 25‘’C 

SN54ABT16827 

MIN TYPt MAX 

MIN MAX 

-1.2 

-1.2 

2.5 

2.5 

3 

3 

2 

2 


MIN MAX 


Vcc = 5 V, Iqh = “■ 3 mA 


Iqh = ~24 mA 


Iqh = “ 32 mA 


Iql = 48 mA 


Iql = 64 mA 


Vcc = 0 to 5.5 V, V| = Vcc or GND 


Vcc = 0 to 2.1 V, Vq = 0.5 to 2.7 V, 
OE = X 


yc^C = 2.1 V to 0, Vq = 0.5 to 2.7 V, 
OE = X 


Vcc = 2.1 Vto5.5_y_ 

Vo = 2.7V, OE>2V 


Vcc = 2.1 Vto5.5_y^ 

Vq = 0.5 V, OE > 2 V 


Vcc = V|orVo^4.5V 


Outputs high Vcc = 5.5 V, Vq = 5.5 V 


Outputs high 

Outputs low Vcc = 5.5 V, Iq = 0, 
Outputs ^1 “ Vcc or GND 


Vcc = 5.5 V, One input at 3.4 V, 
Other inputs at Vcc or GND 


V| = 2.5Vor 0.5 V 


Vq = 2.5 V or 0.5 V 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 

switching characteristics over recommended ranges of suppiy voltage and operating 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 





free-air 


PARAMETER 


TO 

(OUTPUT) 



Vcc = 5V, 
Ta = 25"C 


MIN TYP MAX MIN MAX 


1 1.9 3.1 


1 2.1 3. 


1 2.8 5 


SN54ABT16827 SN74ABT16827 


MIN MAX 


1 5.6 


1 5.5 


6.6 


1.6 6.1 


.5 6.5 

l■el 

6.8 

1 2.4 



PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goats. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS220A - JUNE 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tpZL 

7V 

tpHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH 


I 

tpHL-n^—► 


1”! 

f - 

1.5V 1 


1 

k- 

-♦L 


tPHL 


1.5 V 




M.5V 


3V 

OV 

VOH 

Vql 

Vqh 

Vql 


Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




tpZL 


tpZH 


I I tpLZ -W 

j ■j^ LtO.SV 

I JPHZ 

' 1^*1_I_ 

^OH-03V 


3V 

OV 

3.5 V 
VoL 

VOH 


« 0 V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 60 Q, < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

^_ SCBS097C- FEBRUARY 1991 - REVISED JULY 1994 

• Members of the Texas Instruments 
Widebus^** Family 

• State-of-the-Art EP/C-IIS^^ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 26°C 

• Distributed Voc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (~32-mA IqH’ 

64-mA Iql) 

• Parity Error Fiag With Parity 
Generator/Checker 

• Register for Storage of the Parity Error Fiag 

• Package Options inciude Plastic 300-mii 
Shrink Small-Outiine (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 

Package Using 26-mii Center-to-Center 
Spacings 

description 

The 'ABT16833 consists of two noninverting 8-bit 
to 9-bit parity bus transceivers and is designed for 
communication between data buses. For each 
transceiver, when data is transmitted from the 
A bus to the B bus, an odd-parity bit is generated 
and output on the parity I/O pin (1 PARITY or 
2PARITY). When data is transmitted from the 
B bus to the A bus, 1 PARITY (or 2PARITY) is 
configured as an input and combined with the 
B-input data to generate an active-low error flag if 
odd parity is not detected. 

The error (1 ERR o r 2E RR) output is configured as an open-collector output. The B-to-A pa rity e rror flag is 
clocked into 1 ERR (or 2ERR) on the low-t o-hig h tr ansitio n of the clock (1CLK or 2CLK) input. 1 ERR (or 2ERR) 
is cleared (set high) by taking the clear (1CLR or 2CLR) input low. 

The output-enable ( OEA and OEB) inputs can be used to disable the device so that the buses are effectively 
isolated. When both OEA and OEB are low, data is transferred from the A bus to the B bus and Inverted parity 
is generated. Inverted parity is a forced error condition that gives the designer more system diagnostic capability. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16833 is available In Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16833 is characterized for operation over the full military temperature range of ~55°C to 125°C. 
The SN74ABT16833 Is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. _ 

Copyright © 1994, Texas Instruments Incorporated 
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DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
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SN54ABT16833... WD PACKAGE 
SN74ABT16833... DL PACKAGE 
crop VIEW) 


10EB[1 
1CLK [ 2 
1ERR[ 3 
GND[ 4 
1A1 [ 5 
1A2 [ 6 
Vcc[ 7 
1A3[ 8 
1A4[ 9 
1A5[ 10 
GND[ 11 
1A6[ 12 
1A7[ 13 
1A8[i4 
2A1 [ 15 
2A2[ 16 
2A3 [ 17 
GND[ 18 
2A4[ 19 
2A5 [ 20 
2A6 [ 21 

Vcci 22 

2A7[ 23 
2A8 [ 24 
GND [ 25 
2ERR [ 26 
2CLK [ 27 
20EB [ 28 


56 ] 1 0EA 
55 ] 1CLR 
54 ] 1 PARITY 
53 ] GND 
52 ] 1B1 
51 ] 1B2 
50 ] Vcc 
49 ]1B3 
48 ] 1B4 
47 i 1B5 
46 ] GND 
45 ] 1B6 
44 ] 1B7 
43]1B8 
42 ] 2B1 
41 ] 2B2 
40 ] 2B3 
39 ] GND 
38 ] 2B4 
37 ] 2B5 
36 ] 2B6 
35 ] Vcc 
34 ] 2B7 
33 ] 2B8 
32 ] GND 
31 ] 2PARITY 
30 ] 2CLR 
29 1 20EA 




SN54ABT16833, SN74ABT16833 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS097C - FEBRUARY 1991 - REVISED JULY 1994 


FUNCTION TABLE 


INPUTS 

OUTPUT AND I/O 

FUNCTION 

OEB OEA CLR CLK soFH’s EOFH’s 

A B PARITY iRRt 

L H X X NA 

Even 

NA A 1] NA 

n 

A data to B bus and 
generate parity 

H L H T NA 

Even 

B NA NA ^ 

B data to A bus and 
check parity 

X X L X X X 

X NA NA H 

Check error flag register 

H NoT X 

L NoT X 

H H ^ X 

H t Odd 

H T Even 

NC 

H 

z z z 

H 

L 

lsolation§ 

L L X X NA 

Even 

NA A ^ NA 

A data to B bus and 
generate inverted parity 


NA = not applicable, NC = no change, X = don’t care 
t Summation of high-level inputs in clude s PARITY along with Bi inputs. 
t Output states sh own a ssume the ERR output was previously high. 

§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus. 
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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


logic symbolt 


SCBS097C- FEBRUARY 1991 - REVISED JULY 1994 


1CLK 

1 ^ 

10EA 

10EB 

2CLK 

2 ^ 

2 ^ 

20EB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


2 

O 

PARITY XCVR 
SN74ABT16833 




> 1CLK 

1CLR 




55 

1ERR ^ 


3 

56 



1 

10EB 

> 2CLK 

2CLR 

20EA 

20EB 

1 PARITY 


54 

27 



30 

2ERR ^ 

■V. 

26 

29 



28 

2PARITY 


31 


I 


i_i 


5 

1 


1 

52 

6 


51 

8 




49 

9 




48 

10 


V<fABu^< B Bu^V 


47 

12 


N V N Y 


45 

13 




44 

14 

8 


8 

43 




15 

1 


1 

42 

16 


41 

17 




40 

19 




38 

20 


V \A Bu^<(^B Bu^ V 


37 

21 


N V N v 


36 

23 




34 

24 

8 


8 

33 





1ERR 

1 PARITY 

2lRR 

2PARITY 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN54ABT16833, SN74ABT16833 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noteci)t 


Supply voltage range, Vcc ... . -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16833 . 96 mA 

SN74ABT16833 . . 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DL package.1.4 W 

Storage temperature range . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150*0 and a board trace length of 760 mils. 
For more information, refer to the Package Therma/Cons/deraf/ons application note in the 1 99A ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16833 

SN74ABT16833 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.6 

6.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 



0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

vqh 

High-level output voltage 

ERR 

5.5 

5.5 

V 

'OH 

High-level output current 

Except ERR 

-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREVIEW information concerns products in the formative or 

S ) phase of deveiopment Characteristic data and other 
icadons are design goais. Texas instruments reserves the right to 
e or discontinue these products without notice. 
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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS097C-FEBRUARY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 




Ta = 25“C 

SN54ABT16833 

SN74ABT16833 

UNIT 





MIN 

TYPt 

MAX 

MIN 

MAX 

MIN 

MAX 

I V|K 

Vcc = 4.5 V, 

l| = -18 mA 

-1.2 

-1.2 

-1.2 

V 



Vcc = 4.5 V, 

IOH = -3mA 

2.5 

3 


2.5 



VOH 

All outputs 

< 

O 

o 

II 

Oi 

< 

IOH = “3mA 

3 

3.4 


3 

3 

\/ 

except ERR 

Vcc - 4.5 V 

Iqh = - 24 mA 


2 





Ioh = -32 mA 

2* 

2.7 



2 


VOL 

Vcc = 4.5 V 

lOL = 24 mA 


0.25 

0.55 

0.55 


\/ 

•OL = 54 mA 


0.3 

0.55* 


0.55 


I'OH 

ERR 

Vcc = 4.5 V, 

VOH = 5.5 V 

20 

20 

20 

mA 

I'off 

< 

o 

o 

II 

p 

Vi or Vo < 4.5 V 

±100 

. . 

±100 

IxA 

hcEX 

Outputs high 

Vcc = 5-5 V, 

Vo = 5.5 V 

50 

50 

50 

ma 

■ 

Control inputs 

Vcc = 5.5 V, 


±1 

±1 

±1 

mA 

A or B ports 

Vi = Vcc orGND 

±100 

±100 

±100 


A or B ports 

Vcc = 0. 

V| = GND 

-50 

. ' -50 

-50 

mA 

lo* 

Vcc = 5.5 V, 

Vo = 2.5 V 

-50 

-100 

-180 

-50 

-180 

-50 

-180 

mA 

IOZH§ 

Vcc =5.5 V, 

Vo = 2.7 V 

50 

50 

50 

IxA 

IOZL§ 

Vcc = 5.5 V, 

Vo = 0.5 V 

-50 

-50 

-50 

pA 



Vcc = 5.5 V, 

Outputs high 


1.5 

2 

2 

2 


icc 

A or B ports 

io = o, 

V| = Vcc O'' 

GND 

Outputs low 


28 

36 

36 

36 

mA 



Outputs disabled 


1 

2 

2 

2 


Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc o'" 

50 

50 

50 

pA 

Ci 

Control inputs 

V| = 2.5 V or 0.5 V 

3 



PF 

Cio 

A or B ports 

Vo = 2.5 V or 0.5 V 

9 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at MqC = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§The parameters Iqzh lOZL include the input leakage current. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc of GND. 


PRODUCT PREViEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16833, SN74ABT16833 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS097C - FEBRUARY 1991 - REVISED JULY 1994 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 



switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 
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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS097C- FEBRUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 0 


O Open 
9 GND 


500 0 


LOAD CIRCUIT FOR OUTPUTS 


-tw- 


Input 1.5 V 





VOLTAGE WAVEFORMS 
PULSE DURATION 


3V 

OV 


Timing Input 


Data Input 


TEST 

SI 

tpLH/tPHL 

Open 

tPLZ/tpZL 

7V 

tPHZ/tPZH 

Open 


ERR 

1 SI 1 

IPHL (see Note E) 
tpLH (see Note F) 

> > 


""^1.5 V 


I 


*h 


3V 

OV 




VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 




3V 

OV 


*PLH -{<--►{- *PHL 




^ -VOH 

: 1.5 V 

VOL 


Output 


tpHLH<-Pj pj-tPLH 

- 


M.5V 


VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 




tPZL 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


jtpLZ-P| 


I ■j^ L..0.3V 


, tPHZ 


3V 

OV 

3.5 V 
VOL 


I I *rr 

tpZH ~>| 




VOH- 0 . 3 V 

— « OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpHL is measured at 1.5 V. 

F. tpLH is measured at Vql + 0-3 V. 

Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT16841, SN74ABT16841 
20-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_SCBS222A- SEPTEMBER 1992 - REVISED JULY 1994 


• Members of the Texas Instruments 
Wldebus^^ Family 

• State-of-the-Art BiCMOS Design 

Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25"C 

• Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Package Options Include Plastic 300-mii 
Shrink Smali-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 

Package Using 25-mii Center-to-Center 
Spacings 

description 

These 20-bit latches feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The 'ABT16841 can be used as two 10-blt latches or one 20-bit latch. The twenty latches are transparent D-type 
latches. The device has noninverting data (D) inputs and provides true data at its outputs. While the latch-enable 
(1LE or 2LE) input is high, the Q outputs of the corresponding 10-bit latch follow the D Inputs. When LE is taken 
low, the Q outputs are latched at the levels that were set up at the D inputs. 

A buffered output-enable (1OE or 20E) Input can be used to place the outputs of the corresponding 10-blt latch 
in either a normal logic state (high or low) or a high-impedance state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 

The output-enable input does not affect the internal operation of the latches. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16841 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages In the same printed-circuit-board area. 

The SN54ABT16841 is characterized for operation over the full military temperature range of -55°C to 125®C. 
The SN74ABT16841 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


SN54ABT16841 ... WD PACKAGE 
SN74ABT16841 ... DL PACKAGE 
ftOP VIEW) 



UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT16841, SN74ABT16841 
20-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS222A- SEPTEMBER 1992 - REVISED JULY 1994 

FUNCTION TABLE 


(each 10-bit latch) 


1 INPUTS 1 

OUTPUT 

OE 

LE 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 
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SN54ABT16841, SN74ABT16841 
20-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_SCBS222A- SEPTEMBER 1992 ~ REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. - 0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq.' SN54ABT16841 . 96 mA 

SN74ABT16841 ... 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . ~50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DL package.1.4 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more Information, refer to the Package Thermal Considerations apgWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16841 

SN74ABT16841 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level Input voltage 


0x8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


s'-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 


200 

200 

lis/y 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

■BJ 


NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT16841, SN74ABT16841 
20-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS222A- SEPTEMBER 1992 - REVISED JULY 1994_ 


efectrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25®C 

SN54ABT16841 

SN74ABT16841 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vqq = 4.5 V, li=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vqq = 4.6 V. ioH=~3mA 

2.5 

2.5 

2.5 

V 

Vqq = 5 V, Iqh = - 3 mA 

3 

3 

3 

Vqq = 4.5 V 

lOH = ”24 mA 

2 

2 


lOH = - 32 mA 

2* 


2 

vql 

Vqq = 4.5 V 

lOL = 48 mA 

0.65 

0.65 


V 

lOL = 34 mA 

0.55* 


0.55 

l| 

Vqq = 0 to 5.5 V, V| = Vqq or GND 

±1 

±1 

±1 

liA 

iqzpu 

Vqq = 0 to 2.1 V, 

Vo = 0.5 to 2.7 V, OE - X 

±50 

±50 

±50 

liA 

iqzpd 

Vqq = 2.1 VtoO, 

Vo = 0.5 to 2.7 V, OE = X 

±50 

±$o 

±50 

pA 

•OZH 

Vqq = 2.1 V to 5.6 V, 

Vo = 2.7 V, OE>2 V 

10 

10 

10 

pA 

bZL 

Vqq = 2.1 Vto5.5 V, 

Vo = 0.6 V, OE>2V 

-10 

-10 

-10 

pA 

loff 

Vcc = 0, ViorVo<4.6V 

±100 


±100 

pA 

IqEX Outputs high 

Vqq = 5.5 V, Vq = 5.5 V 

50 

50 

50 

pA 


Vqq = 5.5 V, Vq = 2.5 V 

1 

g 

o 

o 

00 

o 

-50 -180 

-50 -180 

mA 

'cc 

Outputs high 

Vqq = 5.5 V. Io = 0, 

V| = VQQorGND 

0.6 

0.6 


mA 

Outputs low 

89 

89 

89 

Outputs 

disabled 

0.5 

0.5 

0.5 

AIqq§ 

Vqq = 5.5 V, One input at 3.4 V, 

Other inputs at Vqq or GND 

1.5 

1.5 

1.5 

mA 

Ci 

Vi = 2.5 V or 0.5 V 

3.5 



PF 


Vo = 2.5 V or 0.5 V 

7.5 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 6 V. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 
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SN54ABT16841, SN74ABT16841 
20-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_SCBS222A- SEPTEMBER 1992 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
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SN54ABT16841, SN74ABT16841 
20-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS222A- SEPTEMBER 1992 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tPHL 

Open 

tPLZ^tpzL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Data input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 


Output 




tPLH 


I_^1.5V I 


♦[- tpHL 



3V 

OV 

Vqh 

VOL 


tPHL K- t\ l<—^tpLH 



VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


Z)i(EZ>SI 


tpZL-+l I 

tpLZ-»! 


I , *PHZ 
•PZH -P| W- 


.mm _ 


VOL + 0.3V 


3V 

OV 

3.5 V 
VOL 




VOH-0.3V 

— «0V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2,5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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I • Members of the Texas Instruments 
I Widebus^^ Family 
I • State-of-the-Art EPiC-llB^^ BiCMOS Design 
I Significantly Reduces Power Dissipation 
I • ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Ioh> 

64-mA Iql) 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mii Center-to-Center 
Spacings 

description 

The 'ABT16843 18-bit latches are designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 


SN54ABT16843, SN74ABT16843 
18-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS223A - OCTOBER 1992 - REVISED JULY 1994 


SN54ABT16843... WD PACKAGE 
SN74ABT16843... DL PACKAGE 
fTOP VIEW) 


10E 

1Q1 

GND 

1Q2 

1Q3 

Vcc 

1Q4 

1Q5 

1Q6 

GND 

1Q7 

1Q8 

1Q9 

2Q1 

2Q2 

2Q3 

GND 

2Q4 

2Q5 

2Q6 

Vcc 

2Q7 

2Q8 

GND 

2^ 

2^ 

2CLR 
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[3 

54 ] 
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42 ] 
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41 ] 
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40 ] 

[18 

39 ] 

[19 

38 ] 

[ 20 

37] 

[21 

36 ] 

[ 22 

35 ] 

[ 23 

34] 

[ 24 

33 ] 

[ 25 

32 ] 

[ 26 

31] 

[ 27 

30 ] 

[ 28 

29 ] 


1 LE 

1PRE 

1D1 

GND 

1D2 

1D3 

Vcc 

1D4 

1D5 

1D6 

GND 

1D7 

1D8 

1D9 

2D1 

2D2 

2D3 

GND 

2D4 

2D5 

2D6 

Vcc 

2D7 

2D8 

GND 

2 D9 

2P^ 

2LE 


The 'ABT16843 can be used as two 9-bit latches or one 18-blt latch. The eighteen latches are transparent D-type 
latches. The device has noninverting data (D) inputs and provides true data at Its outputs. 

A buffered output-enable (0€) input can be used to place the nine outputs in either a normal logic state (high 
or low levels) or a high-impedance state. The outputs are also In the high-impedance state during power-up and 
power-down conditions. The outputs remain in the high-impedance state while the device is powered-down. In 
the high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance 
state and increased drive provide the capability to drive bus lines without need for interface or pullup 
components. 

OE does not affect the internal operations of the latch. Previously stored data can be retained or new data can 
be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16843 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW Information concerns products In the formative or 

S phase of development Characteristic data and other 
cations are design goais. Texas Instruments reserves the right to 
_ > or discontinue these products without notice. 
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SN54ABT16843, SN74ABT16843 
18-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS223A- OCTOBER 1992 - REVISED JULY 1994__ 


description (continued) 

The SN54ABT16843 is characterized for operation over the full military temperature range of -56°C to 126°C. 
The SN74ABT16843 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 
(each 9-bit latch) 


1 INPUTS 1 

OUTPUT 

Q 

PRl 

ClM 

Of 

LE 

D 

L 

X 

L 

X 

X 

H 

H 

L 

L 

X 

X 

L 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

X 

Qo 

X 

X 

H 

X 

X 

z 
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SN54ABT16843, SN74ABT16843 
18-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS223A- OCTOBER 1992 - REVISED JULY 1994_ 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqq ... -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16843 . 96 mA 

SN74ABT16843 . 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) ... “"50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DL package.1.4 W 

Storage temperature range . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Therma/Cons/deraf/ons application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 



SN54ABT16843 

SN74ABT16843 

UNIT 

MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

VCC 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

1 Outputs enabled 

10 

10 

ns/V 

At/AVQQ Power-up ramp rate | 

'^200 

200 

ILIS/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
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SN54ABT16843, SN74ABT16843 
18-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS223A- OCTOBER 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

1 

TEST CONDITIONS j 

Ta = 25‘’C 

SN54ABT16843 

SN74ABT16843 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = - 3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = - 3 mA 

3 

3 

3 

Vcc = 4.5 V 

lOH = -24 mA 

2 

2 


lOH = - 32 mA 

2* 


2 

VOL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 0 to 5.5 V, V| = Vcc or GND 

±1 

±1 

±1 

mA 

•OZPU 

Vcc = 0 to 2.1 V, 

Vo = 0.5 to 2.7 V, OE = X 

±50 

±50 

±50 

mA 

Iqzpd 

Vcc = 2.1 VtoO, 

Vo = 0.5 to 2.7 V, OE = X 

±50 

±50 

±50 

liA 

•OZH 

Vcc = 2.1 V to 5.5 V, 

Vo = 2.7V, OE>2V 

10 

10 

10 

pA 

iqzl 

Vcc = 2.1 Vto5.5 V, 

Vo = 0.5 V, OE>2V 

-10 

-10 

-10 

liA 

'off 

Vcc = 0. V|orVo<4.5V 

±100 


±100 

pA 

'CEX 

1 Outputs high | 

Vcc = 5.5 V, Vo = 5.5 V 

50 

50 

50 

pA 

'0* 1 

Vcc = 6.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Icc 

Outputs high 

Vcc = 5.5 V, lo = 0, 

V| = Vcc or GND 

500 

500 

500 

mA 

Outputs low 

85 

85 

85 

Outputs 

disabled 

500 

500 

500 

Alcc§ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

Ci 

V| = 2.5 V or 0.5 V 

3.5 



PF 

^0 

Vo = 2.5 V or 0.5 V 

7.5 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


timing requirements over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 





Vcc = 5 V, 

Ta = 25*^0 

SN54ABT16843 

SN74ABT16843 

UNIT 




MIN MAX 

MIN MAX 

MIN MAX 




CLR low 

3.3 

3.3 

3.3 


tw 

Pulse duration 

P^low 

3.3 

3.3 

3.3 

ns 



LE high 

3.3 

3.3 

3.3 


^su 

Setup time, data before LEi 

High 

1 

1 

1 

ns 

Low 

1 

1 

1 

th 

Hold time, data after LEi 


1.4 

1.4 

1.4 

ns 
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SN54ABT16843, SN74ABT16843 
18-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
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switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, C|, = 50 pF (uniess otherwise noted) (see Figure 1) 
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SN54ABT16843, SN74ABT16843 
18-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

_SCBS223A - OCTOBER 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

tpLH/tPHL 

Open 

tPLZ^tpzL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 




tPLH ^ 




tpHL 


:1.5 V 


Output 


I I 

tpHL K t \ ♦^‘PLH 

-\! ' 


fl.sv 


3V 

OV 

Vqh 

VoL 

VOH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




tpZL->l [♦- I 

_I tpLZ -P| '(*- _ 

I K n. ...3V 

I , tpHZ —►! — 

tpZH k- [ 


3V 

OV 

3.5 V 
VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tj- < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT16853, SN74ABT16853 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS153A - OCTOBER 1992 - REVISED JULY 1994 

• Members of the Texas Instruments sn54ABTi 6853... wo package 

Widebus^^ Familv sn74ABT16853 ... dl package 

(TOP VIEW) 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25“C 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Ioh> 

64-mA Iql) 

• Parity Error Flag With Parity 
Generator/Checker 

• Latch for Storage of the Parity Error Flag 

• Package Options Include Plastic 300-mll 
Shrink Smail-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 

Package Using 25-mll Center-to-Center 
Spacings 

description 

The 'ABT16853 dual 8-bit to 9-bit parity 
transceivers are designed for communication 
between data buses. When data is transmitted 
from the A bus to the B bus, a parity bit is 
generated. When data is transmitted from the 
B bus to the A bus with its correspo nding parity bit, 

the open-collector parity-error (ERR) output _ _ 

indicates whether or not an error in the B data has occurred. The output-enable (OEA and OEB) inputs can be 
used to disable the device so that the buses are effectively isolated. The ’ABT16853 provides true data at its 
outputs. 

A 9-bit p arity g enerator/checker generates a parity-odd (PARITY) output and monitors the parity of the I/O ports 
with the ERR 5|ag. The parity -erro r output can be passed, sa mpled , stor ed, o r cleared from the latch using the 
latch-enable (LE) and clear (CLR) control inputs. When both OEA and OEB are low, data is transferred from 
the A bus to the B bus, and Inverted parity is generated. Inverted parity Is a forced error condition that gives the 
designer more system diagnostic capability. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16853 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16853 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16853 is characterized for operation from -40®C to 85°C. 



EPIC-IIB and Widebus are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT16853, SN74ABT16853 

DUAL 8-BIT TO 9-BlT PARITY BUS TRANSCEIVERS 


SCBS153A- OCTOBER 1992 - REVISED JULY 1994 


FUNCTION TABLE 


INPUTS 

OUTPUT AND I/O 

FUNCTION 

OEB OEA era LE 

A B PARITY ERRt 

L H X X NA 

Even 

NA A ^ NA 

A data to B bus and 
generate parity 

H L X L NA ^ 

Even 

B NA NA ^ 

B data to A bus and 
check parity 

H L H H NA X 

X NA NA NC 

Store error flag 

X X L H X X 

X NA NA H 

Clear error flag register 

H H X 

L H X 

H H X 

X L L Odd 

X L H Even 

NC 

H 

z z z 

H 

L 

lsolation§ 

(parity check) 

Odd 

L L X X NA 

Even 

H 

NA A NA 

L 

A data to B bus and 
generate inverted parity 


NA = not applicable, NC = no change, X = don’t care 
t Summation of high-level inputs in clude s PARITY along with Bi inputs. 
t Output states sh own a ssume the ERR output was previously high. 

§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus. 
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SN54ABT16853, SN74ABT16853 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS153A - OCTOBER 1992 - REVISED JULY 1994 


logic diagram (each transceiver) (positive iogic) 


OEB 


OEA 


LE 

ClM 



ERROR-FLAG FUNCTION TABLE 


INPUTS 

INTERNAL 

TO DEVICE 

OUTPUT 

ERR 

FUNCTION 


POINT P lRRn_it 


L 

L 



X 


Pass 


H 

H 



L X 

L 


H L 

X L 

L 

Sample 


H H 

H 


L H 

X X 

H 

Clear 


L 

L 


H H 

X 


Store 


H 

H 



t The state of the ERR output before any changes at CLR, LE, or point P. 
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SN54ABT16853, SN74ABT16853 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS153A- OCTOBER 1992 - REVISED JULY 1994 

error-flag waveforms 
oil 

OlA 


H 

L 

H 

L 


Bi + PARITY 


LE 


CLR 


ERR 





L 


1 

1 

1 

1 

^ ! 

i 

I 

1 

1 

1 

rmrij 

1 

1 

h 

1 

1 

1 i i 

1^ -— Pass —-— Store — ¥\ 

1 Sample — ► 


Clear 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Mq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16853 . 96 mA 

SN74ABT16853 . 128 mA 

Input clamp current, 1 |k (V| < 0) ...... -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 2): DL package.1.4 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note m\he^99AABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 
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recommended operating conditions (see Note 3) 





SN54ABT16853 

SN74ABT16853 

UNIT 




MiN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

VlH 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0*8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

VOH 

High-level output voltage 

ERR 

5.5 

5.5 

V 

iqh 

High-level output current 

Except ERR 

. -24 

-32 

mA 

Iql 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

°C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 




Ta = 25X 

SN54ABT16853 

SN74ABT16853 

UNIT 





MIN 

TYPt 

MAX 

MIN 

MAX 

MIN 

MAX 

Lik_, 

Vcc = A.5 V, 

l| = -18 mA 

-1.2 

-1.2 

-1.2 

V 



Vcc = 4.5 V, 

Iqh =-3 mA 

2.5 

3 


2.5 



VoH 

All outputs 

Vcc = 5 V, 

Iqh = - 3 mA 

3 

3.4 


3 

3 


except ERR 

Vcc = 4.5 V 

•oh = “- 24 mA 


2 





Iqh = - 32 mA 

2* 

2.7 



2 


VoL 

Vcc = 4.5 V 

•OL = 24 mA 


0.25 

0.55 

0.55 



Iql = 54 mA 


0.3 

0.55* 


0.55 


hoH 

ERR 

Vcc = 4.5 V, 

Voh = 5.5V 

20 

20 

20 

pA 

1 'off 

< 

o 

o 

11 

p 

V| or Vo < 4.5 V 

±100 


±100 

pA 

ICEX 

Outputs high 

Vcc = 5.5 V. 

Vo = 5.5 V 

50 

50 

50 

pA 

!| 

Control inputs 

Vcc = 5.5 V, 


±1 

±1 

±1 

pA 

A or B ports 

V| = Vcc or GND 

±100 

±100 

±100 

1|L 

A or B ports 

< 

o 

o 

II 

p 

V| = GND 

-50 

-50 

-50 

pA 

'0* 

Vcc = 5.5 V, 

Vo = 2.5 V 

-50 

-100 

-180 

-50 

-180 

-50 

-180 

mA 

lOZH^ 

Vcc =5.5 V, 

Vo = 2.7 V 

50 

50 

50 

pA 

IOZL§ 

Vcc = 5.5 V. 

Vo = 0.5 V 

-50 

-50 

-50 

pA 



Vcc = 5.5 V, 

Outputs high 


1.5 

2 

2 

2 


Icc 

A or B ports 

io = o, 

V| = Vcc or 

GND 

Outputs low 


32 

40 

40 

40 

mA 



Outputs disabled 


1 

2 

2 

2 


AICC^ 

Vcc = 5.5 V, One input at 3.4 V, 
Other inputs at Vcc or GND 

50 

50 

50 

mA 

Ci 

Control inputs 

V| = 2.5 V or 0.5 V 

3 



PF 

Gio 

A or B ports 

Vo = 2.5 V or 0.5 V 

9 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ The parameters IqzH 'OZL include the input leakage current. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc o'' GND. 
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SN54ABT16853, SN74ABT16853 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS153A- OCTOBER 1992 - REVISED JULY 1994 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 



tw 

Pulse duration 

*su 

Setup time 

th 

Hold time 


Vcc = 5V, 

Ta = 25"C 

SN54ABT16853 

SN74ABT16853 

MIN MAX 

MiN MAX 

MIN MAX 

8.5 

8.5 

8.5 


□KiaBSHa 


CLR before LEX 


A, B, and PARITY after LEi 


CLR after LEi 




switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 
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SN54ABT16853, SN74ABT16853 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


sees 153A-OCTOBER 1992-REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

-#-VW- 

I 500 0 


O Open 
9 GND 


TEST 

S1 

tPLH/tpHL 

Open 

tPLZ/tPZL 

7V 

tPHZ'tpZH 

Open 


ERR 

S1 

tpHL (see Note E) 
tpLH (see Note F) 

> > 


LOAD CIRCUIT FOR OUTPUTS 


Input 




3V 

OV 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH 


tPHL 



^ tpHL 



3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 



l.5» )j( 

/- 

1.5 V 

V 

3V 

*PZL -+| 



U V 

1 

tpLZ-W 

k- .. 

3.5 V 

Vql 

1 

1 

1 

\l.5V I 

'-h 

■f Vql * 0-3 V 

tPZH -►l 

I tPHZ -►! 

l4- 
I , 

1 

vqh 

= 0 V 


^1.5V 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES; A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tp < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpHL is measured at 1.5 V. 

F. tpLH is measured at Vql + 0.3 V. 

Figure 1. Load Circuit and Voitage Waveforms 
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I_ 

■ Widebus^^ Family 

I • State-of-the-Art BiCMOS Design 

I Significantly Reduces Power Dissipation 

I • Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25^C 

• Distributed Vqo and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Fiow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (~32-mA Iqh* 

64-mA Iql) 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
380-mii Fine-Pitch Ceramic Fiat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 

The 'ABT16863 are 18-bit noninverting 
transceivers designed for asynchronous 
communication between data buses. The control 
function implementation minimizes external 
timing requirements. 

The 'ABT16863 can be used as two 9-bit 
transceivers or one 18-bit transceiver. They allow 
data transmission from the A bus to the B bus or 
from the B bus to the A bus de pending u pon the 
logic level at the output-enable (OEAB or OEBA) 
inputs. 


SN54ABT16863, SN74ABT16863 
18-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS225A - JUNE 1992 - REVISED JULY 1994 


SN54ABT16863... WD PACKAGE 
SN74ABT16863... DL PACKAGE 
(TOP VIEW) 


ioeabC 

1 


1B1 [ 

2 

55 ] 

1B2[ 

3 

54 ] 

gnd[ 

4 

53 ] 

1B3[ 

5 

52 ] 

1B4[ 

6 

51 ] 

Vcct 

7 

50 ] 

IBsi 

8 

49 ] 

ibbC 

9 

48 ] 

1B7[ 

10 

47 ] 

gndE 

11 

46 ] 

' 1B8[ 

12 

45 ] 

1B9[ 

13 

44 ] 

gndE 

14 

43 ] 

gnd[ 

15 

42 ] 

2B1 [ 

16 

41] 

2B2[ 

17 

40 ] 

gnd[ 

18 

39 ] 

2B3[ 

19 

38 ] 

2B4[ 

20 

37] 

2B5[ 

21 

36 ] 

Vccf 

22 

35 ] 

2B6[ 

23 

34] 

2B7[ 

24 

33 ] 

gnd[ 

25 

32 ] 

2B8[ 

26 

31] 

2B9[ 

27 

30 ] 

20EAB[ 

28 

29 ] 


10EBA 

1A1 

1A2 

GND 

1A3 

1A4 

Vcc 

1A5 

1A6 

1A7 

GND 

1A8 

1A9 

GND 

GND 

2A1 

2A2 

GND 

2A3 

2A4 

2A5 

Vcc 

2A6 

2A7 

GND 

2A8 

2A9 

20EBA 


The outputs are in the high-impedance state during power-up and power-down conditions. The outputs remain 
in the high-impedance state while the device is powered down. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16863 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16863 is characterized for operation over the full military temperature range of -55®C to 125°C. 
The SN74ABT16863 is characterized for operation from -40°C to 85®C. 


Widebus and EPIC-IIB are trademarks of Texas 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 


Instruments Incorporated. _ 
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SN54ABT16863, SN74ABT16863 
18-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS225A-JUNE 1992- REVISED JULY 1994 


FUNCTION TABLE 
(each 9-bit section) 


INPUTS 

OPERATION 

OEAB OEBA 

H L 

L H 

H H 

B data to A bus 

A data to B bus 

Isolation 


logic symbolt 


10EBA 


56 


10EAB 


20EBA 


29 


20EAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2A9 


28 


55 


54 


52 


51 


49 


48 


47 


45 


44 


41 


40 


38 


37 


36 


34 


33 


31 


30 




EN1 


^EN2 

J^EN3 


HeN4 


_1 

> 

CM 









V3 1 

1 4V 










16 


20 


21 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


logic diagram (positive iogic) 


10 


12 


13 


17 


19 


23 


24 


26 


27 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

1B9 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 

2B9 



1B1 


To Eight Other Channels 



-2B1 


To Eight Other Channels 
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SN54ABT16863, SN74ABT16863 
18-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS226A - JUNE 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, \q: SN54ABT16863 . 96 mA 

SN74ABT16863 . 128 mA 

Input clamp current, 1 |k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . ““50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DL package . 1.4 W 

Storage temperature range .... -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 



SN54ABT16863 

SN74ABT16863 

UNIT 

MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


06 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

•OL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

I Outputs enabled 

10 

10 

ns/V 

At/AVco Power-up ramp rate | 

-.■200 

200 

|iS/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT16863, SN74ABT16863 
18-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS226A-JUNE 1992-REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25‘>C 

SN54ABT16863 

SN74ABT16863 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

VCC 4.5 V, Iqh = “■ 3 

2.5 

2.5 

2.5 

V 

VCC = 5 V, Iqh = “ 3 

3 

3 

3 

Vcc = 4.5V 

Iqh = - 24 mA 

2 

2 


Iqh = - 32 mA 

2* 


2 

VOL 

Vcc = 4.5V 

Iql = 48 mA 

0.55 

0.55 


V 

Iql = 54 mA 

0.55* 


0.55 

ii 

Control inputs 

Vcc = 0 to 5.5 V, 

V| = Vcc or GND 

±1 

±1 

±1 

mA 

A or B ports 

Vcc =2.1 V to 5.5 V, 

V| = Vcc or GND 

±20 

±20 

±20 

•OZPU 

Vcc = 0 to 2.1 V, 

Vo = 0.5to2.7V, OE = X 

±50 

±50 

±50 

liA 

lOZPD 

Vcc = 2.1 VtoO, 

Vo = 0.5to2.7V, OE = X 

±50 

±60 

±50 

mA 

iOZH* 

Vcc = 2.1 V to 5.5 V, 

Vq = 2.7 V, OE > 2 V 

10 

10 

10 

jiA 

lOZL* 

Vcc = 2.1 V to 5.5 V, 

Vo = 0.5V, OE>2V 

-10 

-10 

-10 

liA 

loff 

Vcc = 0. V| or Vq ^ 4.6 V 

±100 


±100 

)iA 

•CEX Outputs high 

Vcc = 5.5 V, Vq = 5.5 V 

50 

50 

50 

HA 

io§ 

Vcc = 5.5 V, Vo = 2.5V 

-60 -100 -180 

-50 -180 

-50 -180 

mA 

'cc 

A or B ports 

Vcc = 5.5 V, 

io = o. 

V| = Vcc or 

GND 

Outputs high 

2 

2 

2 

mA 

Outputs low 

32 

32 

32 

Outputs disabled 

2 

2 

2 

Alcc^ 

Data inputs 

Vcc = 5.5 V, 

One input at 

3.4 V, Other 
inputs at Vcc or 
GND 

Outputs enabled 

1 

1.6 

1 

mA 

Outputs disabled 

0.05 

0.05 

0.05 

Control inputs 

Vcc = 5.5 V, One input at 3.4 V, 
Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

Ci 

Control Inputs 

Vi = 2.5 V or 0.5 V 

3.5 



PF 

@91 

A or B ports 

Vo = 2.5 V or 0.5 V 

9.5 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t The parameters IqzH and Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

If This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc o*” GND- 
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SN54ABT16863, SN74ABT16863 
18-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS226A - JUNE 1992 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT16863, SN74ABT16863 
18-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS225A- JUNE 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tpZL 

7V 

tPHZ/tpZH 

Open 


-W- 

Timing Input ^1.5V 

. -ov 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 


IDi(ZED](iE 


^PLH 


tPHL 



^ tpHL 



3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 


X’ » 


*PZL -»| 

l.n. 


»PZH 


JPHZ [»— 

^ _I_ 


3V 

OV 

3.5 V 
VoL 


Fv 

« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 60 Q, t}- < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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• Members of the Texas Instruments 
Widebus^^ Family 

• State-of-the-Art EPIC-llB^'^ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 6 V, Ta = 25X 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Fiow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Iqhi 
64-mA Iql) 

• Package Options Include Plastic 300-mil 
Shrink Smaii-Outiine (DL) and Thin Shrink 
Smali-Outline (DGG) Packages and 380-mii 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT16952 are 16-bit registered transceivers 
that contains two sets of D-type flip-flops for 
temporary storage of data flowing In either 
direction. The 'ABT16952 can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on the 
A or B bus is stored in the registers on the 
low-to-high transition of the clock (CLKAB or 
CLKBA) input provided that the clock-enable 
(CLKENAB or C LKENB A) in put is lo w. Taking the 
output-enable (OEAB or OEBA) Input low 
accesses the data on either port. 


SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS082B- FEBRUARY 1991 - REVISED JULY 1994 


SN54ABT16952... WD PACKAGE 
SN74ABT16952... DGG OR DL PACKAGE 
(TOP VIEW) 


10EAB 
1CLKAB 
1CLKENAB 
GND 
1A1 
1A2 

Vcc 

1A3 

1A4 

1A5 

GND 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

GND 

2A4 

2A5 

2A6 

Vcc 

2A7 

2A8 

GND 

2CLKENAB 

2CLKAB 

20EAB 


“T 

1 

7“ 

56 

2 

55 

3 

54 

4 

53 

5 

52 

6 

51 

7 

50 

8 

49 

9 

48 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 


10EBA 
1CLKBA 
1CLKENBA 
GND 
1B1 
1B2 

Vcc 

1B3 

1B4 

1B5 

GND 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2CLKENBA 

2CLKBA 

20EBA 


To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74ABT16952 is packaged In Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16952 Is characterized for operation from -40°C to 85®C. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 
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DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
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SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS082B - FEBRUARY 1991 - REVISED JULY 1994 


logic symbolt 


10EBA 

iCLKENBA 

1CLKBA 


56 


10EAB 

1CLKENAB 

1CLKAB 


20EBA 

2CLKENBA 

2CLKBA 


20EAB 

2CLKENAB 

2CLKAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


54 

55 


3 K 

2 

29 K 

31 

30 

28 K 

26 K 

27 

5 

A ^ 


6 

8 

9 

10 

12 

13 

14 

15 

11 - 

16 

17 

. 

19 

20 

. 

21 

." 

23 

.^ w 

24 

- 


HeN3 


[> 1C5 
EN4 
G2 

> 2C6 
EN9 
G7 

> 7C11 
EN10 
G8 

> 8C12 


V3 5D 

6D 4V 








V9 11D 

> 

o 

Q 

CM 











52 


51 


49 


48 


47 


45 


44 


43 


42 


41 


40 


38 


37 


36 


34 


33 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


tlhis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS082B - FEBRUARY 1991 - REVISED JULY 1994 



t A-to-B data flow Is shown; B-to-A data flow is similar 
but uses CLKENBA, CLKBA, and OEBA. 

^ Level of B before the indicated steady-state input 
conditions were established. 

logic diagram (positive iogic) 



To Seven Other Channels 



To Seven Other Channels 
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SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS082B- FEBRUARY 1991 - REVISED JULY 1994 _ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .... ■ • ... .. ”0-5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .-0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT16952 . 96 mA 

SN74ABT16952 . 128 mA 

Input clamp current, Iik (V| < 0)... -18 mA 

Output clamp current, Iqk (Vq < 0) .•“^0 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package..... 1 W 

DL package.1.4 W 

Storage temperature range .-65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES; 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16952 

SN74ABT16952 





MIN 

MAX 

MIN 

MAX 


Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


fi.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

**0 


NOTE 3: Unused or floating pins (Input or I/O) must be held high or low. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS082B- FEBRUARY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 




Ta = 25'C 

SN54ABT16952 

SN74ABT16952 

UNIT 





MIN 

TYPt 

MAX 

MIN 

MAX 

MIN 

MAX 

|V|K 

Vcc = 4.5V, 

l| = -18 mA 

-1.2 

-1.2 

-1.2 

V 



Vcc = 4.5V, 

IOH = -3mA 

2.5 

2.5 

2.5 


VOH 


VCC = 5V, 

Iqh = - 3 mA 

3 

3 

3 

V 


Vcc = 4.5 V 

Iqh = ”24 mA 

2 

2 




IOH = -32mA 

2* 


2 


VOL 

VcC = 4.5 V 

Iql = 48 mA 

0.55 

0.55 


V 

•OL = 54 mA 

0.55* 


0.55 

■ 

Control inputs 

Vcc = 5.5 V, 

V| = Vcc or GND 

±1 


±1 

)iA 

A or B ports 

Vcc = 5.5 V, 

V| = Vcc or GND 

±100 


±100 

lOZH* 

Vcc = 5.5 V, 

Vo = 2.7 V 

50 

50 

50 

mA 

lOZL* 

Vcc = 5.5 V. 

Vo = 0.5 V 

-50 

-50 

-50 

liA 

'off 

< 

o 

o 

p 

V| or Vo ^4.5 V 

±100 


±100 

mA 

1 iCEX 

Outputs high 

Vcc = 5.5 V. 

Vo = 5.5 V 

50 


50 

mA 

io§ 

Vcc = 5.5 V. 

Vo = 2.5 V 

-50 

-100 

-200 

-50 

-200 

-50 

-200 

mA 



Vcc = 5.5 V, 

Outputs high 

2 

2 

2 


Icc 

A or B ports 

io = o. 

Vi = Vcc or 

GND 

Outputs low 

35 

35 

35 

mA 



Outputs disabled 

2 

2 

2 


Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

0.5 

0.5 

0.5 

pA 

Ci 

Control inputs 

V| = 2.5 V or 0.5 V 

3 



PF 

Cio 

A or B ports 

Vo = 2.5 V or 0.5 V 

8.5 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t The parameters Iqzh IqZL include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
phase of development Characteristic data and other 

S iatlons are design goals. Texas Instruments reserves the right to 
or discontinue these products without notice. 
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SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS082B - FEBRUARY 1991 - REVISED JULY 1994_ 


timing requirements over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


SN54ABT16952 SN74ABT16952 

Ta = 25°c 


MiN MAX MIN MAX 


^clock Clock frequency 



A or B 

Setup time, before CLKABt or CLKBAT CLKENAB or 

CLKENBA 


Hold time, after CLKABt or CLKBAt 


t This parameter is specified by design but not tested. 


CLKENAB or 


CLKENBA 



switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl. = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS082B- FEBRUARY 1991 - REVISED JULY 1994 



LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
Si at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tf < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABTE16245, SN74ABTE16245 
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

^_ SCBS226D - JULY 1993 - REVISED AU GUST 1994 

• Supports the VME64 ETL Specification 

• Reduced, TTL-Compatibie, Input Threshold 
Range 

• High-Drive Outputs (ioH = -60 mA, 

Iql = 90 mA) Support 25-Q incident-Wave 
Switching 

• VccBIAS Pin Minimizes Signai Distortion 
During Live Insertion 

• Internal Pullup Resistor on ^ Keeps 
Outputs in High-Impedance State During 
Power Up or Power Down 

• Members of the Texas Instruments 
Wldebus^'* Family 

• State-of-the-Art EPIC-llB^^ BICMOS Design 
Significantly Reduces Power Dissipation 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• 25-Q Series Dampening Resistor on B Port 

• Bus-Hoid Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outiine (DGG) Packages and 380-Mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABTE16245 are 16-bit (dual-octal) noninverting 3-state transceivers designed for synchronous two-way 
communication between data buses. The control function implementation minimizes external timing 
requirements. 

These devices can be used as two 8-bit transceivers or one 16-blt transceiver. They allow data transmission 
from the A bus to the B bus or froirithe B bus to the A bus depending upon the logic level at the direction-control 
(DIR) input. The output-enable (OE) Input can be used to disable the device so that the buses are effectively 
isolated. 

The B port has a 25-Q series output resistor to reduce ringing. Active bus-hold inputs are also found on the B port 
to hold unused or floating inputs at a valid logic level. 

The A port provides for the precharging of the outputs via VqqBIAS, which establishes a voltage between 1.3 V 
and 1.7 V when Vcc‘s not connected. 

The SN74ABTE16245 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABTE16245 is characterized for operation over the full military temperature range of-55®C to 125°C. 
The SN74ABTE16245 is characterized for operation from -40°C to 85°C. 


SN54ABTE16245 ... WD PACKAGE 
SN74ABTE16245... DGG OR DL PACKAGE 
crop VIEW) 


IDIRL 1 
1B1 [ 2 
2B1 [ 3 
GND[ 4 
1B2[ 5 
2B2[ 6 

Vcct ^ 

1B3[ 8 
2B3[ 9 
GND[ 10 
1B4[ 11 
2B4[ 12 
1B6[ 13 
2B5[ 14 
GND[ 15 
1B6[ 16 
2B6[ 17 

VccE 18 

1B7[ 19 
2B7[ 20 
GND[ 21 
1B8 [ 22 
2B8 [ 23 
2DIR[ 24 


48 J VccBIAS 

47 ] 1A1 
46 ] 2A1 
45 ] GND 
44 ] 1A2 
43 ] 2A2 
42 ] Vcc 
41 ] 1A3 
40 ] 2A3 
39 ] GND 
38 ] 1A4 
37 ] 2A4 
36 ] 1A5 
35 ] 2A5 
34 ] GND 
33 ] 1A6 
32 ] 2A6 
31 ] Vcc 
30 ] 1A7 
29 ] 2A7 
28 ] GND 
27 ] 1A8 
26 ]2A8 
25 


Widebus and EPiC-IIB are trademarks of Texas Instruments Incorporated 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54ABTE16245, SN74ABTE16245 

16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS226D ~ JULY 1993 - REVISED AUGUST 1994__ 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS 

OPERATION 

^ DIR 

L L 

L H 

H X 

A data to B bus 

B data to A bus 

Isolation 


logic diagram (positive logic) 



2A1 


To Seven Other Channels 


To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Mqq ... -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq . 128 mA 

Input clamp current, Iik (Vi < 0) .....-18 mA 

Output clamp current, Iqk (Vq < 0) .... -SO mA 

Maximum power dissipation at = 55°C (in stili air) (see Note 2): DGG package. .0.85 W 

DL package.1.2 W 

Storage temperature range ... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1 994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


4-4 














SN54ABTE16245, SN74ABTE16245 
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS226D - JULY 1993 - REVISED AUGUST 1994 


recommended operating conditions (see Note 3) 



SN54ABTE16245 

SN74ABTE16245 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

OE 

2 

2 

V 

Except OE 

1.6 

1.6 

V|L Low-level input voltage 

OE 

0.8 

0.8 

V 

Except ^ 

1.4 

1.4 

V| Input voltage | 

0 Vcc 

0 Vcc 

V 

Iqh High-level output current 

B bus 

-12 

-12 

mA 

A bus 

-24 

-60 

Iql Low-level output current 

B bus 

12 

12 

mA 

A bus 

64 

90 

At/Av Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

“C 


NOTE 3: Unused or floating pins (input or A-bus I/O) must be held high or low. 
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SN54ABTE16245, SN74ABTE16245 

16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS226D - JULY 1993 - REVISED AUGUST 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ABTE16245 

SN74ABTE16245 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

B port 

Vcc = 5.5 V, Iqh = - 100 jjiA 

Vcc-0.2 

Vcc-0.2 

V 

Vcc = 4.5 V 

lOH = - 1 mA 

2.4 

2.4 

IOH = “12mA 

2 

2 

A port 

Vcc * 5.5 V, Iqh = - 

4.5 

4.5 

Vcc = 4.5 V 

lOH = - 32 mA 

2.4 

2.4 

lOH = - 64 mA 


2 

VoL 

B port 

Vcc = 4.5 V 

Iql = 1 mA 

0.4 

0.4 

V 

•OL= '•2 mA 


0.8 

A port 

Vcc = 4.6 V 

lOL = 64 mA 

0.55 

0.55 

lOL = 90 mA 


0.9 

l|(hold) 

B port 

Vcc = 4.5 V 

V| = 0.8V 

100 

100 

mA 

V| = 2V 

-100 

-100 

Vcc = 5.5 V, V| * 0 to 5.5 V 

±500 

±500 

■ 

Control inputs 

Vcc = 5.5 V, V| = Vcc or GND 

±1 

±1 

HA 

A or B ports 

Vcc = 5.5 V, V| = VccorGND 

±20 

±20 

Iqzh* 

A port 

Vcc “ 5.5 V, Vq = 2.7 V 

10 

10 

liA 

iqzl* 

A port 

Vcc = 5.5 V, Vo = 0.5 V 

-10 

-10 

mA 

lo 

A port 

Vcc = 5.5 V, Vo = 0 

-50 -120 -180 

-50 -180 

mA 

B port 

-25 -52 -90 

-25 -90 

•off 

VCC = 0> V|orVo^4.5V, 

VccBIAS = 0 

±100 

±100 

mA 

•cc 

A or B ports 

Vcc = 5.5 V, lo = 0, 

V| = Vcc orGND 

Outputs high 

28 36 

28 36 

mA 

Outputs low 

38 48 

38 48 

Outputs 

disabled 

20 32 

20 32 

ICCD 

A or B ports 

VCC = 5V, CL = 50pF 

OEhigh 

0.02 

0.02 

mA/ 

MHz 

OE low 

0.33 

0.33 

Cj 

Control inputs 

V| = 2.5Vor 0.5 V 

2.5 4 

2.5 4 

PF 

'iSHli 

I/O ports 

Vo = 2.5 V or 0.5 V 

4.5 8 

4.5 8 

PF 


t All typical values are at Vcc = 5 V, T/\« 25°C. 
t The parameters Iqzh IQZL include the input leakage current. 
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SN54ABTE16245, SN74ABTE16245 
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS226D-JULY 1993-REVISED AUGUST 1994 


live-insertion specifications over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

SN54ABTE16245 

SN74ABTE16245 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

■CC (VccBIAS) 

Vcc = 0 to 4.5 V, VccBIAS = 4.5 V to 5.5 V, 

lO(DC) = 0 

250 700 

250 700 

mA 

Vcc = 4.5 V to 5.5 Vt, VccBIAS = 4.5 V to 5.5 V, 
lO(DC) “ 0 

20 

20 

Vo 

A port 

Vcc = 0. VccBIAS = 4.5 V to 5.5 V 

1.1 1.5 1.9 

1.1 1.5 1.9 

V 

Vcc = 0. VccBIAS = 4.75 V to 5.25 V 

1.3 1.5 1.7 

1.3 1.5 1.7 

'0 

A port 

Vcc = 0, Vo = 0. VccBIAS = 4.5 V 

-20 -100 

-20 -100 

mA 

Vcc = 0. Vo = 3 V, VccBIAS = 4.5 V 

o 

o 

o 

CVJ 

20 100 


t All typical values are at Vcc = 5 V, Ta = 25'’C. 
tVcc-0.5V<VccBIAS 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (uniess otherwise noted) (see Figure 2) 
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SN54ABTE16245, SN74ABTE16245 

16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS226D - JULY 1993 - REVISED AUGUST 1994 


extended switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature, Cl = 50 pF (unless otherwise noted) (see Note 4 and Figure 2) 


LOAD 

Rx 

= 130 

Rx 

= 26Q 

Rx 

= 56Q 

Rx = 

= Open 


Vcc = 5V, 
Ta = 25"C 


SN54ABTE16245 

MIN 

MAX 

1.5 

5 

1.5 

5.8 

1.5 

4.8 

1.5 

5.2 


MAX 




t tp/tf between Vq = 1 V/2 V 
t tr/tf between 10% and 90% of output waveform 
NOTE 4: Limits are specified but not tested. 

extended output characteristics over recommended ranges of supply voltage and operating 
free-air temperature, Cl = 50 pF (see Note 4 and Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

tsk(pr) 

A 

B 

Vcc = Constant, 

B 

A 

ATa = 20*C 

tsk(load) 

B 

B 

Vcc = Constant, 
Temperature = Constant 



SN54ABTE16245 

SN74ABTE16245 

MIN MAX 

MIN MAX 

3 

2.5 


Rx = 56 Q 


RX = 13,26, 
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SN54ABTE16245, SN74ABTE16245 
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS226D - JULY 1993 - REVISED AUGUST 1994 


PARAMETER MEASUREMENT INFORMATION 





Device 1 



NOTES: A. Pulseskew,ts|<(p),isdefinedasthedifferenceinpropagationdelaytimestp|_Hi andtpuLI on the sameterminal at identical operating 
conditions. 

B. Output skew, tsk(o), is defined as the difference in propagation delay of the fastest and slowest paths on a single device that originate 
at either a single input or multiple simultaneously switched inputs, (e.g., ltpi_Hi - tpLH20- 

C. Temperature skew, tsi<(temp). is the output skew of two devices, both having the same value of Vcc ±1% and with package 
temperature differences of 20®C from each other. 

D. Load skew, tsk(load)>'s measured with Rx in Figure 2 at 13 Q for one unit and 56 Q for the other unit. 

Figure 1. Voltage Waveforms for Extended Characteristics 
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SN54ABTE16245, SN74ABTE16245 

16-BiT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS226D - JULY 1993 - REVISED AUGUST 1994 _ 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING TABLE 
LOADS 

SI 

S2 

tPLH/tPHL (A and B port) 

Up 

Open 

tPLZ/tpZL 

Up 

7V 

tPHZ/tPZH 

Up 

Open 



EXTENDED 
SWITCHING TABLE 
LOADS 

SI 

S2 

*PLH/tPHL«sk (A port) 

Down 

X 

*PLH/‘PHLrtsk (B port) 

Up 

Open 

tt (A port) (see Note E) 

Down 

X 

tt (B port) (see Note F) 

Up 

Open 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Al! input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tf < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tt is measured at 1 V to 2 V. 

F. tt is measured at 10% to 90%. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN54ABTE16246, SN74ABTE16246 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVERS 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 

^_S CBS227B - JULY 19 93 - REVIS ED AUGUST 1994 

• Supports the VME64 ETL Specification 

• Reduced, TTL-Compatibie, input Threshoid 
Range 

• High-Drive Outputs (ioH = -60 mA, 
iOL = 00 mA) Support 25-Q incident-Wave 
Switching 

• VccBiAS Pin Minimizes Signai Distortion 
During Live insertion 

• internai Puiiup Resistor on OE Keeps 
Outputs in High-impedance State During 
Power Up or Power Down 

• Members of the Texas instruments 
WIdebus"’'* Famiiy 

• State-of-the-Art EPIC-llB™ BiCMOS Design 
Significantiy Reduces Power Dissipation 

• Distributed V^c and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• 25-C2 Series Dampening Resistor on B Port 

• Bus-Hoid Data inputs Eiiminate the Need 
for Externai Puiiup Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-Mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABTE16246 are 11-bit noninverting transceivers designed for synchronous two-way communication 
between buses. These devices consist of open-coilector and 3-state outputs. They aliow data transmission from 
the A bus to the B bus or from the B bus to the A bus depending upon the iogic ievel at the direction-controi (DiR) 
input. The output-enable (OE) input can be used to disabie the device so that the buses are effectiveiy isolated. 
When OE is iow, the device is active. 

The B port has a 25-0 series output resistor to reduce ringing. Active bus-hoid inputs are aiso found on the B port 
to hold unused or floating inputs at a valid logic level. 

The A port provides for the precharging of the outputs via VccBIAS, which establishes a voltage between 1.3 V 
and 1.7 V when Vcc is not connected. 

The SN74ABTE16246 is available in TTs shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABTE16246 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABTE16246 is characterized for operation from -40°C to SS'C. 


SN54ABTE16246... WD PACKAGE 
SN74ABTE16246... DGG OR DL PACKAGE 
{TOP VIEW) 


IIOEAL 1 
11DIR[ 2 
11B[ 3 
gnd[ 4 
10B[ 5 
9B[ 6 

Vcct 7 
8Bl[ 8 
8BO[ 9 
GND[ 10 
7BO[ 11 
6Bl[ 12 
6BO[ 13 
5BO[ 14 
GND[ 15 
4BO[ 16 
4Bl[ 17 

Vcct 18 

3BO[ 19 
2BI [ 20 
GND[ 21 
2BO [ 22 
1BO[ 23 
1Bl[ 24 


48 J VccBIAS 
47 ] 11A 
46 ] 10DIR 
45 ] GND 
44 ] 10A 
43 ] 9A 
42 ] Vcc 
41 ] 9DIR 
40 ] 8A 
39 ] GND 
38]7A 
37 ] 7BI 
36 ]6A 
35 ]5A 
34 ] GND 
33 ] 5Bi 
32 ] 4A 
31 ] Vcc 
30]3A 
29 ] 3BI 
28 ] GND 
27 ]2A 
26 

25 ]OE 


Widebus and EPIC-IIB are trademarks of Texas 

PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of ail parameters. 


Instruments Incorporated. 


^5^ Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1994, Texas Instruments Incorporated 
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SN54ABTE16246, SN74ABTE16246 

11-BiT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVERS 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 

SCBS227B - JULY 1993 - REVISED AUGUST 1994 


logic diagram (positive logic) 


FUNCTION TABLE 


INPUTS 

I^DCDATirMU 

Ol 

DIR 


L 

L 

A data to B bus 

L 

H 

B data to A bus 

H 

X 

Isolation 




r<^ 

2 



3 




' lx 

__ > 

^ 47 


\l ’ 

25 

I 


To Seven Other Channels 


Ttex^AS 
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SN54ABTE16246, SN74ABTE16246 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVERS 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 

__SCBS227B - JULY 1993 - REVISED AUGUST 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.6 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq . . 128 mA 

Input clamp current, Ij^ (V| < 0) ... -18 mA 

Output clamp current, Iqk (Vq < 0) . “50 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more Information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 



SN54ABTE16246 

SN74ABTE16246 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

OE 

2 

2 

V 

Except OE 

1.6 

1.6 

V|L Low-level input voltage 

OE 

0.8 

0.8 

V 


1.4 

1.4 

VOH High-level output voltage 

1A-8A 

5.5 

0 5.5 

V 

V| Input voltage | 

0 Vcc 

0 Vcc 


Iqh High-level output current 

B bus 

-12 

-12 

mA 

9A-11A 

-24 

-64 

Iql Low-level output current 

B bus 

12 

12 

mA 

A bus 

64 

90 

At/Av Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

BSH 


NOTE 3: Unused or floating pins (input or A-bus I/O) must be held high or low. 


TtexAS 

INCTRUMENTS 
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SN54ABTE16246, SN74ABTE16246 

11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVERS 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 

SCBS227B - JULY 1993 - REVISED AUGUST 1994____ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ABTE16246 

SN74ABTE16246 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc-4.5 V, l|=-18mA 

-1.2 

-1.2 

V 

VqH 

B port 

Vcc-5.6 V, Iqh-- 100 nA 

Vcc-0.2 

Vcc-0-2 

V 

Vcc - 4.5 V 

lOH - - 1 mA 

2.4 

2.4 

IOH--12rtiA 

2 

2 

9A-11A 

I Vcc-5.5 V, loH = -1mA j 

4.5 

4.5 

Vcc-4.5 V 

lOH = - 32 mA 

2.4 

2.4 

lOH = - 64 mA 


2 

iqh 

1A-8A 

I Vcc-4.5 V, VOH-5.5V | 

20 

20 

mA 

VOL 

B port 

Vcc-4.5 V 

lOL = 1 nriA 

0.4 

0.4 

V 

IOL = 12 mA 


0.8 

A port 

Vcc-4.5 V 

lOL = 64 mA 

0.55 

0.56 

lOL = 90 mA 


0.9 

•l(hold) 

B port 

Vcc = 4.5 V 

V| = 0.8 V 

100 

100 

mA 

V| = 2 V 

-100 

-100 

Vcc = 5.5 V, V| = 0 to 5.5 V 

±500 

±500 

■ 

Control inputs 

Vcc - 5.5 V, V) = Vcc or GND 

±1 

±1 

HA 

A or B ports 

±20 

±20 

lOZH^ 

9A-11A 

Vcc = 5.5 V, Vo = 2.7 V 

10 

10 

mA 

Iqzl* 

9A-11A 

Vcc = 5.5 V, Vo = 0.5 V 

-10 

-10 

mA 

'0 

A port 

Vcc - 5.5 V, Vo = 0 

-50 -120 -180 

Jn 

o 

c» 

o 

jiA 

B port 

-25 -52 -90 

-25 -90 

'off 

Vcc-Of V| or Vo 4.5 V, 

VccBIAS = 0 

±100 

±100 

mA 

icc 

A or B ports 

Vcc - 5.5 V, lo = 0, 

V| = Vcc orGND 


28 36 

28 36 

mA 

Outputs low 

38 48 

38 48 

Outputs 

disabled 

20 32 

20 32 

ICCD 

A or B ports 

Vcc - 5 V, Cl = 50 pF 

OEhigh 

0.02 

0.02 

mA/ 

MHz 

^ low 

0.33 

0.33 

EH 

Control inputs 

V| = 2.5 V or 0.5 V 

2.5 4 

2.5 4 

pF 


I/O ports 

Vo = 2.5 V or 0.5 V 

4.5 8 

4.5 8 

pF 


t All typical values are at Vcc = 5 V, Ta = 25°C. 
t The parameters Iqzh Iqzl include the input leakage current. 
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SN54ABTE16246, SN74ABTE16246 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVERS 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 

_SCBS227B - JULY 1993 - REVISED AUGUST 1994 


live-insertion specifications over recommended operating free-aIr temperature range 


PARAMETER 

TEST CONDITIONS 

SN54ABTE16246 

SN74ABTE16246 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

Ice (VCCBIAS) 

Vec = 0 to 4.5 V, VccBIAS = 4.5 V to 5.5 V, 

lO(DC) = 0 

250 700 

250 700 

^lA 

Vec = 4.5 V to 6.5 yt, VccBIAS = 4.5 V to 5.5 V, 
lO(DC) = 0 

20 

20 

Vo 

A port 

Vec = 0, VccBIAS = 4.5 V to 5.5 V 

1.1 1.5 1.9 

1.1 1.5 1.9 

V 

Vec = 0, VccBIAS = 4.76 V to 5.25 V 

1.3 1.5 1.7 

1.3 1.5 1.7 

•o 

A port 

VeC = 0. Vo = 0, VccBIAS = 4.5 V 

o 

o 

1 

o 

CM 

1 

-20 -100 

mA 

VCC = 0. Vo = 3 V, VccBIAS = 4.5 V 

20 100 

20 100 


t All typical values are at Vqq = 6 V, Ta = 25'’C. 
*Vcc-0.6V<VccBIAS 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

VCC = 5V, 

Ta = 25‘’C 

SN54ABTE16246 

SN74ABTE16246 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

A 

B 

1.5 

3.1 


1.5 

5.4 

1.5 

5.2 

ns 

tPHL 


1.5 

3.5 

IS 

1.5 

6.4 

1.5 

5.2 

‘PLH 

9B-11B 

9A-11A 

1.5 

3 

3.8 

1.5 

BQI 


■09 

ns 

‘PHL 

1.5 

3.2 

4 

1.5 

■ai 

1.5 


‘PLH§ 



1.5 

3.2 

4 

1.5 

4.7 

1.5 

■ai 

ns 

‘plh’’ 

1B-8B 

1A-8A 

7.5 

8.9 

9.7 

7.5 

10.6 

7.5 

10.3 

ns 

tPHL 



1.5 

3.2 

4 

1.5 

■Qi 

1.5 

■SI 

ns 

tPZH 

OE 

9A-11A 

2 

4.3 

5.3 

2 

6.4 

2 

6.2 

ns 

tPZL 

1A-11A 

2 

4.4 

5.4 

2 

7 

2 

6.8 

tpZH 

OE 

B 

2 

4.3 

6 

2 


2 

7.1 

ns 

‘PZL 

2 

4.5 

6.4 

2 


2 

KB 

tPHZ 


9A-11A 

2 

4.2 

5.9 

2 

7 

2 

6.7 

ns 

tPLZ 

1A-11A 

2 

3.5 

io 

2 

5.4 

2 

6.1 

tPHZ 

OE 

B 

2.5 

4.3 

6.2 

2.5 

mm 

2.5 

7 

ns 

tPLZ 

2 

3.6 

5 

2 

5.8 

2 

5.5 


§ Measurement point is Vql + 0*3 V. 
^ Measurement point is Vql + 1 -5 V. 
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SN54ABTE16246, SN74ABTE16246 

11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVERS 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 

SCBS227B - JULY 1993 - REVISED AUGUST 1994____ 


extended switching characteristics over recommended ranges of suppiy voitage and operating 


free-air temi 


perature, C|, = 50 pF (uniess otherwise noted) (see Note 4 and Figure 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

LOAD 

Vcc = 5V, 

Ta = 25®C 

SN54ABTE16246 

SN74ABTE16246 

UNIT 



MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

9B-11B 

9A-11A 

RX = 13Q 

1.5 

3.2 

13 

1.5 

5 

1.5 

4.8 

ns 

tPHL 

1.5 

3.8 

m 

1.5 

5.8 

1.5 

5.6 

tPHL 

1B-8B 

1A-8A 

RX = 13 0 

1.5 

3.3 


1.5 

5 

1.5 

4.8 

ns 

*PLH 

9B-11B 

9A-11A 

RX = 26 O 

1.5 

3.1 

4 

1.5 

4.8 

1.5 

4.6 

ns 

*PHL 

1.5 

3.5 

■a 

1.5 

5.2 

1.5 

mm 

tPHL 

1B-8B 

1A-8A 

RX = 26 O 

1.5 

3.1 

4 

1.5 

4.6 

1.5 

4.4 

ns 

tPLH 

9B-11B 

1A-8A 

Rx = 56 

1.5 

3 

3.8 

1.5 

4.7 

1.5 


331 

tPHL 

1.5 

3.3 

■s 

1.5 

5.1 


4.7 

»PHL 

1B-8B 

1A-8A 

RX = 56 Q 

1.5 

3 

■1 

1.5 

U9i 


4.4 

— 


B 

A 

Rx = Open 


0.1 

0.6 

2 

2 



A 

B 



0.4 

0.8 

2 

2 

ns 

B 

A 

RX = 26 Q 


0.3 

0.8 

2 

2 



B 

A 

Rx = Open 


0.3 

0.7 

1.3 

1.3 


^sk(o) 

A 

B 



0.7 

1.1 

1.3 

1.3 

ns 

B 

A 

Rx = 26 Q 


0.5 

1 

1.3 

1.3 


tft 

B 

A 

Rx = 26 Q 

0.5 

0.8 

1.5 

0.5 

1.5 

0.5 

1.5 

ns 




Rise or fall 









ft* 

A 

B 

time 

3.5 

5.5 

7.3 

3.5 

8.1 

3.5 

7.9 

ns 




10%-90% 










t tf/tf between Vq = 1 V/2 V. 
t tf/tf between 10% and 90% of output waveform 
NOTE 4: Limits are specified but not tested. 


extended output characteristics over recommended ranges of supply voltage and operating 
free-air temperature, C|. = 50 pF (see Note 4 and Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

LOAD 

SN54ABTE16246 

SN74ABTE16246 

UNIT 

MIN MAX 

MIN MAX 

tsk(temp) 

A 

B 

Vcc = Constant, 

ATa = 20‘’C 


3 

2.5 

ns 

B 

A 

Rx = 56 Q 

4.5 

4 

*sk(load) 

B 

A 

Vcc = Constant, 
Temperature = Constant 

RX = 13,26, 
or 56 Q 

4.5 

4 

ns 


NOTE 4: Limits are specified but not tested. 
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SN54ABTE16246, SN74ABTE16246 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVERS 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 

_SCBS227B - JULY 1993 - REVISED AUGUST 1994 


PARAMETER MEASUREMENT INFORMATION 


V_^ 

I I 


1 

1 

I 


1 

1 ^ 

— 

1 

1 

1 

Device j j/ 

1-V1 - 

1 iN- 

jT 

—j+— »PLH1 

—pj «PLH1 

1 

1 1 

11 

1 

Device j/ 

1-Yn- 

— K— tPLH2 

I I 

_ 

1 

_L 

1 

Device j J/ 

n-Yn_ 




Device 1 



NOTES: A. Pulseskew,tsk(p),isdefinedasthedifferenceinpropagationcle!aytimestpLH1 tpuLI on the same terminal at identical operating 

conditions. 

B. Output skew, tsk(o). is defined as the difference in propagation delay of the fastest and slowest paths on a single device that originate 
at either a single input or multiple simultaneously switched inputs, (e.g., ItpLHI ~ tpLH2l)- 

C. Temperature skew, tsk(temp)> is the output skew of two devices, both having the same value of Vqq ± 1 % and with package 
temperature differences of 20®C from each other. 

D. Load skew, tsk(load)» is measured with Rx in Figure 2 at 13 Q for one unit and 56 Q for the other unit. 

Figure 1. Voltage Waveforms for Extended Characteristics 
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SN54ABTE16246, SN74ABTE16246 

11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVERS 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 

SCBS227B - JULY 1993 - REVISED AUGUST 1994_____ 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING TABLE LOADS 

SI 

S2 

tpLH/tPHL (9A -11A and B port) 

Up 

Open 

tpLH/tPHL (1A -8A) 

Up 

7V 

tPLZftPZL 

Up 

7V 

'PHZAPZH (except 1A - 8A) 

Up 

Open 



EXTENDED 

SWITCHING TABLE LOADS 

SI 

S2 

tPLlVtPHL/tsk (A port) 

Down 

X 

‘PUH/tPHL^sk (B port) 

Up 

Open 

tt (A port) (see Note E) 

Down 

X 

tt (B port) (see Note F) 

Up 

Open 


tRx= 13, 26. 56 


LOAD CIRCUIT FOR OUTPUTS 


Input 
(see Note 


>ut / -- 

B) 

»PLH —-►{ 


M-►[—tpHL 


Output 





Output 

Control 


(low-level 

enabling) 


Output 

3V 

Waveform 1 


S2 at7V 

OV 

(see Note C) 

VOH 

Output 

Waveform 2 

VOL 

S2 at Open 
(see Note C) 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 


■1.5 V 


tPZL-^! 


^y^1.5V 


I 

tpLz N- 


3V 


OV 


3.5 V 



, , tpHZ “>l U~ 

tpZH -►I I 






*ov 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, ^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tt is measured at 1 V to 2 V. 

F. tt is measured at 10% to 90%. 

Figure 2. Load Circuit and Voitage Waveforms 
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SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS228B-JUNE 1992 - REVISED JULY 1994 

• Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• High-Drive Outputs (-32-mA Iqhi 
64-mA Iql) 

• Bus-Hold Inputs Eliminate the Need for 
External Puliup Resistors 

• Packaged in 100-Pin Plastic Thin Quad 
Flat (PZ) Package With 14 x 14-mm Body 
Using 0.5-mm Lead Pitch 

SN74ABT32245... PZ PACKAGE 
(TOP VIEW) 


• Members of the Texas Instruments 
Wiclebus+^^ Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25‘^C 



description 


The 'ABT32245 are 36-bit (quad 9-bit) noninverting 3-state transceivers designed for synchronous two-way 
communication between data buses. The control-function implementation minimizes external timing 
requirements. 

These devices can be used as four 9-bit transceivers, two18-bit transceivers, or one 36-bit transceiver. They 
allow data transmission from the A bus to the B bus or from the B bus to the A bus depending upon the logic 
level at the direction-control (DIR) Inputs. The output-enable (OE) inputs can be used to disable the device so 
that the buses are effectively isolated. 

Widebus+ and EPIC-IIB are trademarks of Texas Instruments Incorporated. _ ■ _ 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily include testing of all 
parameters. 


Texas 
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SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS228B ~ JUNE 1992 - REVISED JULY 1994 


description (continued) 

To ensure the hlgh-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

The SN54ABT32245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32245 is characterized for operation from ~40®C to 85°C. 


FUNCTION TABLE 
(each 9-blt section) 


INPUTS 

OPERATION 

OE DIR 

■ 

B data to A bus 

A data to B bus 

Isolation 
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SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS228B-JUNE 1992- REVISED JULY 1994 


logic diagram (positive iogic) 





To Eight Other Channels To Eight Other Channels 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, \/qq . -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT32245 . 96 mA 

SN74ABT32245 . 128 mA 

Input clamp current, I|k (V| < 0) ... -18 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2) . 1.2 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 75 mils. 
For more information, refertothe Package Thermal Considerations agpWcaWon note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


TtexAS 

Instruments 

POST OFFrCE BOX 655303 • DALLAS, TEXAS 75265 


5-5 




















SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS228B - JUNE 1992 - REVISED JULY 1994 


recommended operating conditions 
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SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS228B ~ JUNE 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ABT32245 

SN74ABT32245 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, ll = -18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = - 3 mA 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = --3 mA 

3 

3 

Vcc = 4.5 V 

lOH = ~24 mA 

2 


lOH = -32 mA 


2 

VoL 

_I 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 

V 

lOL = 54 mA 


0.55 

■ 

Control 

inputs 

Vcc = 0 to 5.5 V, V| = Vcc or GND 

±1 

±1 

pA 

A or B ports 

Vcc = 2.1 V to 5.5 V, V| = VccorGND 

±20 

±20 

l|(hold) 

A or B ports 

Vcc = 4.5 V 

V| = 0.8 V 

100 

100 

mA 

> 

CM 

II 

> 

-100 

-100 

lOZPU* 

Vcc = 0 to 2.1 V, Vo = 0.5 V to 2.7 V, 

OE = X 

±50 

±50 

pA 

IQZPD* 

Vcc = 2.1 V to 0, Vo = 0.5 V to 2.7 V, 

OE = X 

±50 

±50 

pA 

IOZH§ 

Vcc = 2.1 V to 5.5 V, Vo = 2.7V, OE>2V 

10 

10 

pA 

IOZL§ 

Vcc = 2.1 Vto5.5 V, Vo = 0.5 V, OE>2V 

-10 

-10 

pA 

loff 

Vcc = 0, V| or Vo ^ 4.5 V 

±100 

±100 

pA 

ICEX 

Vcc = 5.5 V, Vo = 5.5 V Outputs high 

50 

50 

pA 

lo^ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -100 -180 

mA 

'cc 

Vcc = 5.5 V, 

io = o. 

V| = Vcc or GND 

Outputs high 

3 

3 

mA 

Outputs low 

20 

20 

Outputs disabled 

2 

2 

AlCC^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1 

1 

mA 

m 

Control 

inputs 

V| = 2.5 V or 0.5 V 

3.5 

3.5 

PF 

Cio 

A or B ports 

Vo = 2.5 V or 0.5 V 

9.5 

9.5 

PF 


t Ali typical values are at Vcc = 5 V, = 25*C. 

+ This parameter is specified by characterization. 

§ The parameters Iqzih lOZL include the input leakage current. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS228B - JUNE 1992 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goais. Texas instruments reserves the right to 
change or discontinue th^ products without notice. 
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SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS228B - JUNE 1992 - REVISED JULY 1994 



LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT32316, SN74ABT32316 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


• Members of the Texas Instruments 
Widebus+^^ Family 

• State-of-the-Art BICMOS Design 

Significantly Reduces Power Dissipation 

• UBE^^ (Universal Bus Exchanger) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• ESD Protection Exceeds 2000 V 
Per MIL-STD-883C, Method 3015 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


SCBS179A - JUNE 1992 - REVISED JULY 1994 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vcc ®ND Pin Configuration 
Minimizes High-Speed Switching Noise 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Packaged in 80-Pin Plastic Thin Quad 
Flat (PN) Package With 12 x 12-mm Body 
Using 0.5-mm Lead Pitch 


A2 

A3 

A4 

GND 

A5 

A6 

A7 

A8 

A9 

Vcc 

GND 

A10 

A11 

A12 

A13 

A14 

GND 

A15 

A16 

NC 


SN74ABT32316... PN PACKAGE 
(TOP VIEW) 



<cQcaccica(]QO pQ;::“C\jco;5;uoQCDr^TO 
-“OHil-JrJUJ >CD C5 


NC - No internal connection 


Widebus+, EPiC-IIB, and UBE are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT32316, SN74ABT32316 

16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


SCBS179A-JUNE 1992-REVISED JULY 1994 


description 

The 'ABT32316 consists of three 16-bit registered input/output (I/O) ports. These registers combine D-type 
latches and flip-flops to allow data flow in transparent, latch, and clock modes. Data from one input port can be 
exchanged to one or more of the other ports. Because of the universal storage element, multiple combinations 
of real-time and stored data can be exchanged among the three ports. 

Data flow in each direction is controlled by the output-enable (OEA, OEB, and OEC), select-control (SELA, 
SELB, and SELC), latch-enable (LEA, LEB, and LEG), and clock (CLKA, CLKB, and CLKC) Inputs. The A data 
register operates in the transparent mode when LEA Is h igh. Whe n LEA Is low, data is latched if CLKA is held 
at a high or low logic level. If LEA and clock-enable A (CLKENA) are low, data is stored on the low-to-high 
transition of CLKA. Output data selection is accomplished by the select-control pins. All three ports have 
active-low output enables, so when the output-enable input Is low, the outputs are active; when the 
- output-enable input is high, the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

The SN54ABT32316 is characterized for operation over the full military temperature range of --55°C to 125®C. 
The SN74ABT32316 Is characterized for operation from ~40°C to 85°C. 
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SN54ABT32316, SN74ABT32316 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

SCBS179A - JUNE 1992 - REVISED JULY 1994 


Function Tables 


STORAGEt 


INPUTS i 

OUTPUT 

CLKENA 

OLKA 

LEA 

A 

H 

X 

m 


Qo* 

L 

T 

■ 


L 

L 

T 

B 


H 

X 

H 

B 


Qo^ 

X 

L 

L 

X 

Qo^ 

X 

X 

H 

L 

L 

X 

X 

H 

H 

H 


t A-p ort register shown. B and C ports are similar but 


use CLKENB, CLKENC, CLKB, CLKC, LEB, and 
LEG. 

t Output level before the indicated steady-state input 
conditions were established. 

A-PORT OUTPUT 


INPUTS 1 

OUTPUT A 

OEA 

SELA 

H 


Z 

■■ 


Output of C register 

B 


Output of B register 



B-PORT OUTPUT 
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SN54ABT32316, SN74ABT32316 

16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


SCBS179A-JUNE 1992 - REVISED JULY 1994 


logic diagram (positive iogic) 


OEC 

SELC 

CLKC 

CLKENC 

LEC 

C1 

Oil 

SELB 

CLKB 

CLKENB 

LEB 


B1 

OEA 

SELA 

CLKA 

CLKENA 

LEA 



A1 


80 
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SN54ABT32316, SN74ABT32316 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


SCBS179A - JUNE 1992 - REVISED JULY 1994 

absolute maximum ratings over operating free-air temperature range (unless otherwise notecl)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT32316 . 96 mA 

SN74ABT32316 . 128 mA 

Input clamp current, I|k (V| < 0) ... 8 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at = 55®C (In still air) (see Note 2) .1.1 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 75 mils. 
For more information, referto the Package Therma/Cons/cfe/'af/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 



SN54ABT32316 

SN74ABT32316 

UNIT 

MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0,8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

I Outputs enabled 

10 

10 

ns/V 

At/AVcc Power-up ramp rate | 

200 

200 

lis/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

°C 


NOTE 3: Unused or floating control pins must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT32316, SN74ABT32316 

16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

SCBS179A-JUNE 1992 - REVISED JULY 1994__ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ABT32316 

SN74ABT32316 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = -3 mA 

2.5 

2.5 

V 

Vcc = 5 V, Iqh “ - 3 mA 

3 

3 

Vcc = 4-5 V 

lOH = “24 mA 

2 


lOH = -32 mA 


2 

VoL 

Vcc = 4.5 V 

•OL = 48 mA 

0.55 


V 

•OL = 54 mA 


0.55 

■ 

Control inputs 

Vcc = 0 to 5.5 V, V| = VccorGND 

±1 

±1 

mA 

A, B, or C 
ports 

Vcc = 2.1 V to 5.5 V, V| = VccorGND 

±20 

±20 

l|{hold) 

A, B, or C 
ports 

Vcc = 4.5 V 

Vi = 0.8 V 

100 

100 

fiA 

V| = 2V 

-100 

-100 

'OZPU* 

Vcc = 0 to 2.1 V, Vo = 0.5 V to 2.7 V, 

OE=X 

±50 

±50 

mA 

lOZPD* 

Vcc = 2.1 V to 0, Vo = 0.5 V to 2.7 V, 

OE=X 

X ±50 

±50 

mA 

IOZH§ 

Vcc = 2.1 V to 5.5 V, Vo = 2.7V, ^>2V 

10 

10 

liA 

l0ZL§ 

Vcc = 2.1 V to 5.5 V, Vo = 0.5V, OE>2V 

-10 

-10 

pA 

•off 

Vcc = 0, V|orVo^4.5V 

±100 

±100 

mA 

'CEX 

Vcc = 5.5 V, Vo = 5.5 V | Outputs high 

50 

50 

mA 

lo^ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -100 -180 

mA 

Icc 

Vcc = 5.5 V, 
io = o, 

V| = Vcc or GND 

Outputs high 

2 

2 

mA 

Outputs low 

40 

40 

Outputs disabled 

1 

1 

Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

0.5 

0.5 

mA 

Ci 

Control inputs 

V| = 2.5Vor0.5 V 

3 

3 

PF 

Qo 

A, B, or C 
ports 

Vo = 2.5 V or 0.5 V 

11.5 

11.5 

PF 


t All typical values are at Mqq = 5 V, = 25®C. 
t This parameter is specified by characterization. 

§ The parameters Iqzh lOZL include the input leakage current. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc GND. 
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SN54ABT32316, SN74ABT32316 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

_SCBS179A-JUNE 1992- REVISED JULY 1994 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 





1 SN54ABT32316 

1 SN74ABT32316 

UNIT 




MIN 

MAX 

MIN 

MAX 

^clock 

Clock frequency 


0 

150 

0 

150 

MHz 

tw 

Pulse duration 

LE high 

3.3 

3.3 

ns 

CLK high or low 

3.3 

3.3 



A, B, or C before CLKt 

2.4 

2.4 


^SU 

Setup time 

A or B before LEi 

2.1 ' 

2.1 

ns 



CLKEN before CLKt 

3,2:: 

3.2 




A, B. or C after CLKT 


1.4 


th 

Hold time 

A or B after LEi 

^2.1 

2.1 

ns 



CLKEN after CLKT 

1.1 

1.1 



switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C[, = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT32316, SN74ABT32316 

16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

SCBS179A - JUNE 1992 - REVISED JULY 1994 



LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT32318, SN74ABT32318 
18-BiT TRI-PORT UNIVERSAL BUS EXCHANGERS 


• Members of the Texas Instruments 
Widebus+^^ Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• (Universal Bus Exchanger) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


SCBS180A-JUNE 1992- REVISED JULY 1994 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• High-Drive Outputs (--32-mA Iqh* 

64-mA Iql) 

• Bus Hold Inputs Eliminate the Need for 
External Puliup/Pulldown Resistors 

• Packaged in 80-Pin Plastic Thin Quad 
Flat (PN) Package With 12 x 12-mm Body 
Using 0.5-mm Lead Pitch 


A2 

A3 

A4 

GND 

A5 

A6 

A7 

A8 

A9 

Vcc 

GND 

A10 

A11 

A12 

A13 

A14 

GND 

A15 

A16 

A17 


SN74ABT32318 ...PH PACKAGE 
(TOP VIEW) 




ULI LLI LU ’ VM I_I ^ ^ ^ I_I 

-JLUicrCQCQ OzCQCQCQCDCQzCQi 


Widebus+, EPIC-IIB, and UBE are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this documant contains PRODUCTION 
DATA Information currant as of publication date. Product conform to 
specifications per the tarms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT32318, SN74ABT32318 

18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


SCBS1 BOA-JUNE 1992 - REVISED JULY 1994 


description 

The 'ABT32318 consists of three 18-bit registered input/output (I/O) ports. These registers combine D-type 
latches and flip-flops to allow data flow in transparent, latch, and clock modes. Data from one input port can be 
exchanged to one or more of the other ports. Because of the universal storage element, multiple combinations 
of real-time and stored data can be exchanged among the three ports. 

Data flow In each direction is controlled by the output-enable (OEA, OEB, and OEC), select-control (SELA, 
SELB, and SELC), latch-enable (LEA, LEB, and LEG), and clock (CLKA, CLKB, and CLKC) inputs. The A data 
register operates In the transparent mode when LEA is high. When LEA is low, data is latched if CLKA Is held 
at a high or low logic level. If LEA Is low, data is stored on the low-to-high transition of CLKA. Output data 
selection is accomplished by the select-control pins. All three ports have active-low output enables, so when 
the output-enable input is low, the outputs are active; when the output-enable input Is high, the outputs are in 
the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry Is provided to hold unused or floating data inputs at a valid logic level. 

The SN54ABT32318 is characterized for operation over the full military temperature range of -55®C to 125°C. 
The SN74ABT32318 is characterized for operation from -40®C to 85°C. 
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SN54ABT32318, SN74ABT32318 
18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


SCBS180A - JUNE 1992 - REVISED JULY 1994 


Function Tables 

STORAQEt 



t A-port register shown. B and C ports are 
similar but use CLKB, CLKC, LEB, and 
LEG. 

t Output level before the indicated 
steady-state input conditions were 
established. 


A-PORT OUTPUT 


I INPUTS I 

OUTPUT A 

OEA 

SELA 

H 


Z 

mm 


Output of C register 

■■ 


Output of B register 



B-PORT OUTPUT 


I . INPUTS I 

OUTPUT B 

OEB 

SELB 

H 


Z 

B 


Output of A register 

B 


Output of C register 
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18'BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


SGBS180A-JUNE 1992 - REVISED JULY 1994 
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SN54ABT32318, SN74ABT32318 
18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


SCBS180A - JUNE 1992 ~ REVISED JULY 1994 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT32318 . 96 mA 

SN74ABT32318 ... 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2) . 1.1 W 

Storage temperature range .... -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 75 mils. 
For more information, refer to the Package Therma/Cons/deraf/ons application note in the 1 994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT32318 

SN74ABT32318 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 


2 

V 

V|L 

Low-level input voltage 



0.8 

V 

V| 

Input voltage 


0 

V'cc 

0 

Vcc 

V 

lOH 

High-level output current 


" ' -24 

-32 

mA 

lOL 

Low-level output current 



48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

s-\ 

10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 


"1200 

200 

ps/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating control pins must be held high or low. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT32318, SN74ABT32318 

18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


SCBS180A- JUNE 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-aIr temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ABT32318 

SN74ABT32318 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = - 3 mA 

2.5 

2.5 

V 

Vcc = S V, Iqh *= - 3 mA 

3 

3 

Vcc = 4.5 V 

lOH * “24 mA 

2 


lOH * -32 mA 


2 

VoL 

Vcc* 4.5 V 

lOL * 48 mA 

0.55 

0.55 

V 

lOL = 54 mA 

0.55 

0.55 

■ 

Control inputs 

Vcc = 0 to 5.5 V, V| = VccorGND 

±1 

±1 

pA 

A, B, or C 
ports 

Vcc * 2.1 V to 5.5 V, V| = VccorGND 

±20 

±20 

•l(hold) 

A, B, or C 
ports 

Vcc* 4.5 V 

V| = 0.8 V 

100 

100 

pA 

V| = 2V 

-100 

-100 

IQZPU^ 

Vcc = 0 to 2.1 V, Vo = 0.5 V to 2.7 V, 

OE = X 

±50 

±50 

pA 

lOZPD* 

Vcc = 2.1V to 0, Vo = 0.5 V to 2.7 V, 

OE * X 

±50 

±50 

pA 

IOZH§ 

Vcc = 2.1 V to 5.5 V, Vo = 2.7 V, OE>2V 

10 

10 

pA 

IOZL§ 

Vcc = 2.1 Vto5.5V, Vo = 0.5V, OE>2V 

-10 

-10 

pA 

'off 

Vcc = 0, V|orVo<4.5V 

±100 

±100 

pA 

'CEX 

Vcc * 5.5 V, Vo = 5.5 V 

Outputs high 

50 

50 

pA 

lo’' 

Vcc * 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -100 -180 

mA 

Icc 

Vcc* 5.5 V, 

!O = 0. 

V] = Vcc or GND 

Outputs high 

2 

2 

mA 

Outputs low 

45 

45 

Outputs disabled 

1 

1 

Alcc^ 

Vcc * 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

0.5 

0.5 

mA 

Ci 

Control Inputs 

V| = 2.5Vor 0.5 V 

3 

3 

PF 

Gio 

A, B, or C 
ports 

Vo = 2.5 V or 0.5 V 

11.5 

11.5 

PF 


t All typical values are at Vcc = 6 V, Ta = 26®C. 

^ This parameter is specified by characterization. 

§ The parameters Iqzh Iqzl include the input leakage current. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc o'" GND. 
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SN54ABT32318, SN74ABT32318 
18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


SCBS180A - JUNE 1992 - REVISED JULY 1994 


timing requirements over recommended ranges of supply voitage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 


Clock frequency 


Pulse duration 



LE high 


CLK high or low 


A, B, or C before CLKT 


A, B, or C before LEi 


A, B, or C after CLKT 


A, B, or C after LEi 


SN54ABT32318 

SN74ABT32318 

MIN MAX 

MIN MAX 

i5g% 

150 

3.3 


33 


2.4 


2.1 


t.4 

1.4 

2 1 

2.1 



switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
cnange or discontinue these products without notice. 
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SN54ABT32318, SN74ABT32318 

18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


SCBS180A-JUNE 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tpHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 


Input 1.5 V 


-tw- 





3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 


Output 




*PLH -j^-|<-►}- 


*PHL 




tPHUH^—*1 1^—♦[-‘PLH 


~N ^1-5V 


= 1.5V 


3V 

OV 


VOH 

VoL 


VOH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


)| (..sv 

tpZL-^ [4- i 

I |tpLZ--»j k " 

} X oi^0-3V 

I , tPHZ (4— 

tpzH “►] k- I 


3V 

OV 

3.6 V 
VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.6 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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Members of the Texas Instruments 
Widebus+^^ Family 

State-of-the-Art EPIC~llB^^ BiCMOS Design 
Significantiy Reduces Power Dissipation 
UBT^^ (Universai Bus Transceiver) 
Combines D-Type Latches and D-Type 
Fiip-Flops for Operation in Transparent, 
Latched, or Ciocked Mode 
ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei (C = 200 pF, 
R=:0) 

Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS229A - JUNE 1992 - REVISED JULY 1994 

• Typicai Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• High-Drive Outputs (-32-mA Iqh. 

64-mA ioL) 

• Bus Hoid on Data Inputs Eliminates the 
Need for Externai Puiiup/Puiidown 
Resistors 

• Packaged in 100-Pin Piastic Thin Quad 
Fiat (PZ) Package With 14 x 14-mm Body 
Using 0.5-mm Lead Pitch 


SN74ABT32501 ... PZ PACKAGE 
(TOP VIEW) 


2A10 

2A9 

GND 

2A8 

2A7 

2A6 

2A5 

GND 

2A4 

2A3 

2A2 

2A1 

Vcc 

1A1 

1A2 

1A3 

1A4 

GND 

1A5 

1A6 

1A7 

1A8 

GND 

1A9 

1A10 


< CD 

<< CD <CD 5 

<<<^<<<<< 

(mcmc\jC;c\icncnc\jcvjcmcm(m> c\jc\jcmc\icvjc\jc\jc\jOcmc\jcvi 



Widebus+, EPIC-IIB, and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 


Texas 

Instruments 


Copyright © 1994, Texas Instruments Incorporated 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS229A-JUNE 1992 - REVISED JULY 1994_ 


description 

These 36-bit universal bus transceivers combine D-type latches and D-type flip-flops to allow data flow in 
transparent, latched, and clocked modes. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) Inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched If CLKAB is held at a high or low logic level. If LEAB is 
low, the A-bus data is stored in the latch/fllp-flop on the low-to-high transition of CLKAB. Output-enable OEAB 
is active high. When OEAB is high, the outputs are active. When OEAB is low, the outputs are in the 
high-impedance state. 

Data flow for B to A is similar to that of A to B bu t uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high, and OEBA is active low). 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vqq through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor Is 
determined by the current-sourcing capability of the driver (A to B). 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54ABT32501 is characterized for operation over the full military temperature range of -55°C to 126°C. 
The SN74ABT32501 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

OEAB 

LEAB 

CLKAB 

A 

L 

X 

X 

X 

Z 

H 

H 

X 

L 

L 

H 

H 

X 

H 

H 

H 

L 

T 

L 

L 

H 

L 

T 

H . 

H 

H 

L 

H 

X 

Bo* 

H 

L 

L 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 
t Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS229A-JUNE 1992 - REVISED JULY 1994 


logic diagram (positive logic) 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS229A-JUNE 1992 - REVISED JULY 1994_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Suppiy voltage range, Vcc ■ ■ ..-... “0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT32501 .. 96 mA 

SN74ABT32501 ... 128 mA 

Input clamp current, I|k (Vj < 0) ... -18 mA 

Output clamp current, Iqk (Vq < 0) ... -50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2) . 1.2 W 

Storage temperature range .... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 75 mils. 
For more information, refer to the Package Thermal Considerations ajppWcaWon note in the 1994 AST Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT32501 

SN74ABT32501 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

'OH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 


10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 


""'200 

200 

fis/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
cnange or discontinue these products without notice. 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS229A - JUNE 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ABT32501 

SN74ABT32501 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vqq = 4.5 V. l( = -18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = “3 mA 

2.5 

2.5 

V 

Vqq = 5 V, IqH = -3 mA 

3 

3 

Vqq = 4.5 V 

Iqh = “24 mA 

2 


Iqh = “32 mA 


2 

VOL 

Vqq = 4.5 V 

IqL = 48 mA 

0.55 

0.55 

V 

Iql = 34 mA 


0.55 

■ 

Control inputs 

Vqq = 0 to 5.5 V, V| = Vqq or GND 

±1 

±1 

pA 

A or B ports 

Vqq = 2.1 V to 5.6 V, V| = VQQorGND 

±20 

±20 

l|{hold) 

A or B ports 

Vqq = 4.5 V 

V| = 0.8 V 

100 

100 

pA 

> 

CVJ 

II 

>■ 

-100 

-100 

lOZPU* 

Vqq = 0 to 2.1 V 

Vq = 0.5 V to 2.7 V, 

OE or OE = X 

±50 

±50 

pA 

lOZPD* 

Vcc = 2.1 V to 0 

±50 

±50 

pA 

IOZH§ 

Vqq = 2.1 V to 5.5 V, Vq = 2.7 V, 

OE > 2 V, OE < 0.8 Vlf 

10 

10 

pA 

IOZL§ 

Vqq = 2.1 V to 5.5 V, Vo = 0.5V, 

OE>2V, OE<0.8Vlf 

-10 

-10 

pA 

'off 

VCC = 0» ViorVo^4.5V 

±100 

±100 

pA 

ICEX 

Vqq = 5.5 V, Vq = 6.5 V Outputs high 

50 

50 

pA 

Iq# 

Vqq = 5.5 V. Vq = 2.5 V 

-50 -100 -180 

-50 -100 -180 

mA 

Icc 

Vqq = 5.5 V, 
io = o, 

Vj = Vqq or GND 

Outputs high 

6 

6 

mA 

Outputs low 

90 

90 

Outputs disabled 

6 

6 

AIqqII 

Vqq = 5.5 V, One input at 3.4 V, 

Other inputs at Vqq or GND 

1 

1 

mA 

Ci 

Control inputs 

V| = 2.5 V or 0.5 V 

3.6 

3.5 

PF 

^io 

A or B ports 

Vo = 2.5 V or 0.5 V 

11.5 

11.5 

pF 


t All typical values are at Vqq = 5 V, Ta = 25‘’C. 
t This parameter is specified by characterization. 

§ The parameters IqzH IqzL include the input leakage current. 

^ For Vqq between 2.1 V and 4 V, OE should be less than or equal to 0.5 V to ensure a low state. 

# Not more than one output should be tested at a time, and the duration of the test should not exceed one second, 
li This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goais. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS229A-JUNE 1992 - REVISED JULY 1994_ 


timing requirements over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



SN54ABT32501 

SN74ABT32501 

UNIT 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 150' 

0 150 

MHz 

tw Pulse duration 

LE high 

3.3 

3.3 

ns 

CLK high or low 

3.3 

3.3 

tsu Setup time 

A or B before CLK? 

3.5 

3.5 

ns 

A or B before LEi 

1.5 

1.6 

th Hold time 

AorBafterCLKt 

J?o 

0 

ns 

A or B after LEi 

1 6 

1.6 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C|, = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

SN54ABT32501 

SN74ABT32501 


(INPUT) 


MIN 

TYPt 

MAX 

MIN 

TYPt 

MAX 


^max 


BSBB 

150 

150 

MHz 

tPLH 

A or B 

Bor A 

1.3 


■i 

1.3 

2.9 

00 

ns 

tPHL 

1.4 

2.7 

5.4 

1.4 

2.7 

5.4 

tPLH 

LEAB or LEBA 

B or A 

1.6 

3,4 

5.3 

1.6 

3.4 

5.3 

ns 

tPHL 

1.9 

$.6 

5.5 

1.9 

3.6 

5.5 

tPLH 

CLKAB orCLKBA 

B or A 

1.5 

3.2 

5.3 

1.5 

3.2 

5.3 

ns 

tPHL 


3.3 

5.4 

1.7 

3.3 

5.4 

tPZH 

OEAB orOEBA 

Bor A 


3.2 

5.6 

1.2 

3.2 

5.6 

ns 

tpZL 

1:5 

3.6 

6 

1.5 

3.6 

6 

tPHZ 

OEAB orOEBA 

BorA 

1.8 

3.6 

5.9 

1.8 

3.6 

5.9 

ns 

tPLZ 

1.7 

3.5 

5.6 

1.7 

3.5 

5.6 


t All typical values are at Vcc = 5 V, Ta = 25°C. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS229A - JUNE 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tpHL 

Open 

tpLz/tpZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


tw- 


Input 1.5 V 



XE 


3V 


OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



/- 

1.5 V 

‘PZL ->1 1 

1 

! 

1^- 

\l.5V I 

iX- 

jtYoL*o.3y 

I I 

I , tPHZ 

-c-VOL 

k- 


I , tPHZ -M |4— 

tpZH -►l W- I 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tp < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Wldebus+^^ Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25°C 


SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS230B-JUNE 1992 ~ REVISED JULY 1994 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• High-Drive Outputs (-32-mA Iqhi 
64-mA Iql) 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Packaged in 100-Pin Plastic Thin Quad 
Fiat (PZ) Package With 14 x 14-mm Body 
Using 0.5-mm Lead Pitch 


1A9 

1A10 

GND 

1A11 

1A12 

1A13 

1A14 

GND 

1A15 

1A16 

1A17 

1A18 

Vcc 

2A1 

2A2 

2A3 

2A4 

GND 

2A5 

2A6 

2A7 

2A8 

GND 

2A9 

2A10 


SN74ABT32643 ...PZ PACKAGE 
(TOP VIEW) 



1B9 

1B10 

GND 

1B11 

1B12 

1B13 

1B14 

GND 

1B15 

1B16 

1B17 

1B18 

Vcc 

2B1 

2B2 

2B3 

2B4 

GND 

2B5 

2B6 

2B7 

2B8 

GND 

2B9 

2B10 


description 


The 'ABT32543 are 36“bit registered transceivers that contain two sets of D-type latches for temporary storage 
of data flowing in either d irectio n. T hese d evices can be used a s two 18 -bit transc eivers or one 36-bit transceiver. 
Separate latch-enable (LEAB or LEBA) and output-enable (OEAB or OEBA) inputs are provided for each 
register to permit independent control in either direction of data flow. 


Widebus-j- and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS230B ~ JUNE 1992 ~ REVISED JULY 1994_ 


description (continued) 

The A-t o-B ena ble (CEAB) input must be low in order to enter data from A or to output data fro m B, If CEAB is 
low and LEAB is low, the A-to-B latc hes are transparent; a subsequent low-to-high transition of LEAB puts the 
A latches In the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and ref l ect the 
dat a prese nt at the output of the A latches. Data flow from B to A is similar but requires using the CEBA, LEBA, 
and OEBA inputs. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a puiiup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry Is provided to hold unused or floating data Inputs at a valid logic level. 

The SN64ABT32543 Is characterized for operation over the full military temperature range of -55®C to 125°C. 
The SN74ABT32543 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLEt 
(each 18-bit section) 


1 INPUTS I 

OUTPUT 

B 




A 

CEAB 

LEAB 

OEAB 

H 

X 

X 

X 

Z 

X 

X 

H 

X 

z 

L 

H 

L 

X 

Bo* 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 


t A-to-B data flow is show n; B-to-A flow c ontr ol is the 
same except that it uses CEBA, LEBA, and OEBA. 
t Output level before the indicated steady-state input 
conditions were established. 
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SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS230B-JUNE 1992 - REVISED JULY 1994 


logic diagram (positive logic) 
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SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS230B - JUNE 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) .... --0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT32543 . 96 mA 

SN74ABT32543 . 128 mA 

Input clamp current, I|k (Vj < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2) . 1.2 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 

2 . The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 75 mils. 
For more information, refer to the Package Thermal ConsiderationsappWcaWon note in the 1 99A ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions 


SN54ABT32543 SN74ABT32543 


Vcc 

Supply voltage 


V|H 

High-level input voltage 


V|L 

Low-level input voltage 


V| 

Input voltage 


IQH 

High-level output current 


•OL 

Low-level output current 


At/Av 

1 nput transition rise or fall rate 

Outputs enabled 

At/AVcc 

Power-up ramp rate 


Ta 

Operating free-air temperature 



MIN MAX 


.5 5.6 


2 


0.8 


0 Vcc 


-24 


48 


10 


""200 


-65 125 


MIN MAX 


.5 6.6 


2 


0.8 


0 Vcc 


-32 


64 


10 


200 


-40 85 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS230B - JUNE 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 



A or B ports 


•i(hold) A or B ports 



TEST CONDITIONS 

Vcc = 4.5 V, 

l| =-18mA 

VCC = 4.5 V, 

lOH = -3 mA 

Vcc = 5 V, 

Iqh = -3 mA 

Vcc = 4.5 V 

lOH = -24 mA 

Iqh = -32 mA 

Vcc = 4-5 V 

Iql = 48 mA 

•OL = 54 mA 

Vcc = 0 to 5.5 V, 

V| = Vcc or GND 

Vcc = 2.1 V to 5.5 V, 

V| = Vcc or GND 

Vcc = 4.5 V 

V| = 0.8 V 

< 

II 

ro 

< 

Vcc = 0 to 2.1 V, 

OE = X 

Vq = 0.5 V to 2.7 V, 

Vcc = 2.1 VtoO, 

OE = X 

Vq = 0.5 V to 2.7 V, 

Vcc = 2.1 V to 5.5 V, 

Vq = 2.7 V, OE > 2 V 

Vcc = 2.1 V to 5.5 V, 

Vq = 0.5 V, OE > 2 V 

Vcc = 

V| orVo<4.5V 

Vcc = 5.5 V, 

Vq = 5.5 V Outputs high 

Vcc = 5.5 V, 

Vq = 2.5 V 

Vcc = 5.5 V, 

Outputs high 

io = o. 

Outputs low 

V| = Vcc or GND 

Outputs disabled 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

V| = 2.5 V or 0.5 V 

Vo = 2.5 V or 0.5 V 


SN54ABT32543 


MIN TYPt MAX 


SN74ABT32543 


MIN TYPt MAX 



A or B ports 


t All typical values are at Vqc = 5 V, Ta = 25®C. 
t This parameter is specified by characterization. 

§The parameters Iqzh lOZL include the input leakage current. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



Pulse duration, LEAB or LEBA low 


Data before LEAB? or LEBAT 


Data before CEABt or CEBAT 


Data after LEABt or LEBAt 


Data after CEABT or CEBAT 


Setup time 


MIN MAX 


3.3 



SN54ABT32543 

SN74ABT32543 

UNIT 

MIN 

MIN MAX 


3.3 

3.3 

ns 

2.1 

2.1 


i.r 

1.7 

ns 

06 

0.6 


"o.9 

0.9 

ns 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS230B - JUNE 1992 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
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SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS230B - JUNE 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 





VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
S1 atrv 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 t^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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ABT Memory Drivers 
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■ • Output Ports Have Equivalent 25-Q Series 

■ Resistors, So No External Resistors Are 

■ Required 

I • State-of-the<Art EP/C-IIS^^ BiCMOS Design 

I Significantly Reduces Power Dissipation 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Package Options Include Plastic 
Smail-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic Chip 
Carriers (FK), and Plastic (N) and 
Ceramic (J) DiPs 

description 

These octal buffers and line drivers are designed 
specifically to Improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the ^ABT2241 
and 'ABT2244, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical active-low 
output-enable (OE) inputs, and complementary 
OE and OE inputs. These devices feature high 
fan-out and improved fan-in. 

The 'ABT2240 is organized as two J^it line 
drivers with separate OE inputs. When OE is low, 
the device passes data from the A inputs to the Y 
outputs. When OE is high, the outputs are in the 
high-impedance state. 


SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS232A-JANUARY 1991 - REVISED JULY 1994 


SN54ABT2240... J PACKAGE 
SN74ABT2240... DB, DW, OR N PACKAGE 
(TOP VIEW) 


10Et 
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] Vcc 

1A1 [ 

2 

19 
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2Y4[ 

3 

18 

] 1Y1 
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4 

17 
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5 

16 
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15 
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7 

14 

] 1Y3 
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8 

13 
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12 
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10 

11 
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SN54ABT2240 ... FK PACKAGE 
(TOP VIEW) 


^ ^im Qim 
> < 0 ^ 0 
CVJ "1- T-> OJ 



✓ ucjaoLJ—1 
3 2 1 20 19 J 

1A2 

J4 

18L 

2Y3 

]5 

17[ 

1A3 

]6 
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2Y2 

]7 

15C 

1A4 

]8 14[ 

9 10 11 12 13 

.rnooon. 


1Y1 

2A4 

1Y2 

2A3 

1Y3 


The outputs, which are designed to sink up to 12 mA, include 25-Q series resistors to reduce overshoot and 
undershoot. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT2240 Is available In Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2240 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2240 is characterized for operation from ~40°C to 85*^0. 


FUNCTION TABLE 


(each buffer) 


INPUTS 

OUTPUT 

Y 

d€ 

A 

L 

H 

L 

L 

L 

H 

H 

X 

Z 


EPIC-IIB is a trademark of Texas instruments incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS232A-JANUARY 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq . 30 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package.0.6 W 

DW package.1.6 W 

N package.1.3 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2 . The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT2240 

SN74ABT2240 

UNIT 




MiN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

'OH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


12 

12 

mA 

At/Av 

Input transition rise or fall rate 

1 Outputs enabled 

5 

5 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

°C 


NOTE 3: Unused or floating inputs must be held high or low. 


PRODUCT PREViEW Information concerns products in the formative or 
design phase of development Characteristic data and odier 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


Texas 

iNSrraJMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


6-5 




















































SN54ABT2240, SN74ABT2240 

OCTAL BUFFERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS232A-JANUARY 1991 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 


I Ta = 25X 

1 SN54ABT2240 

1 SN74ABT2240 

UNIT 




I MIN 

TYPt 

MAX 

1 MIN 

MAX 

1 MIN 

MAX 

V|K 

VcC = 4.6V. 

If =-18 mA 


-1.2 

-1.2 

-1.2 

V 


VCC = 4.5 V, 

IOH = ~3mA 


2.5 

2.5 

2.5 


VOH 

Vcc = 5V, 

IOH = ~3mA 

3 

3 

3 


VcC * 4.6 V 

Iqh = -24 mA 

2 

2 




I0H = -32 mA 

2* 


2 


VoL 

VCC = 4.5V, 

Iql = 12 mA 


0.8 

0.8 

0.8 

V 

l| 

Vcc = 5.5 V, 

V| = VccorGND | 

±1 

. 

±1 

mA 

lOZH 

VcC = 5.5V, 

Vo = 2.7 V 


50 


50 

mA 

lOZL 

Vcc = 5.6 V, 

Vo = 0.5 V 


-50 

. -10 

-50 

liA 

!off 

Vcc = 0. 

ViorVo<4.5V | 

±100 


±100 

pA 

'CEX 

Vcc = 5.5 V, 

Vo = 5.6 V 

Outputs high 

50 

50 

50 

^lA 

iQ* 

Vcc = 5.5 V, 

Vo = 2.5 V 


-50 

-100 

-180 

.-50 

-180 

1 -50 

-180 

mA 

■■■ 

Vcc-5.5 V, 

Vi = Vcc oi" 

o 

ii 

P 

Outputs high 


1 

250 

4"' ' 

250 

250 

pA ■ 


Outputs low 


24 

30 

30 

30 

mA 

mKM 


Outputs disabled 


0.5 

250 

250 

250 

pA 


Vcc = 5.6 V, 

Data inputs 

Outputs enabled 

1.5 

1.5 

1.5 


Alcc§ 

One input at 3.4 V, 
Other inputs at 

Vcc or GND 

Outputs disabled 

0.05 

0.05 

0.05 

mA 


Control inputs 

1.5 

1.5 

1.5 


Ci 

V| = 2.5 V or 0.5 V 

3 



pF 

Co 

Vo = 2.5 Vor0.5V 

8.5 



pF 


* On products compliant to MiL~STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formattve or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to ■ 
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SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS232A-JANUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 





VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS233A - JANUARY 1991 - REVISED JULY 1994 


I • Output Ports Have Equivalent 25-0. Series 
I Resistors, So No External Resistors Are 

I Required 

I • State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Package Options Include Plastic 
Small-Outiine (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic Chip 
Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'ABT2240 
and 'ABT2244, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical active-low 
output-en^le (OE) inputs, and complementary 
OE and OE inputs. These devices feature high 
fan-out and improved fan-in. 

The outputs, which are designed to sink up to 
12 mA, Include 25-^^ series resistors to reduce 
overshoot and undershoot. 


SN54ABT2241 ... J PACKAGE 
SN74ABT2241 ... DB, DW, OR N PACKAGE 
crop VIEW) 



SN54ABT2241 ... FK PACKAGE 
(TOP VIEW) 
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To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. OE should 
be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

The SN74ABT2241 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2241 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2241 is characterized for operation from -40°C to 85®C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily Include testing of all 
parameters. 
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SN54ABT2241, SN74ABT2241 

OCTAL BUFFERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 


SCBS233A- JANUARY 1991 - REVISED JULY 1994 


FUNCTION TABLES 


INPUTS 

OUTPUT 

lOi 

1A 

1Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


logic symbolt 


1 INPUTS 1 

OUTPUT 

20E 

2A 

2Y 

H 

H 

H 

H 

L 

L 

L 

X 

Z 


logic diagram (positive logic) 


TThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DW, J, and N packages. 
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SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS233A - JANUARY 1991 - REVISED JULY 1994 


schematic of Y outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq ... 30 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . "“^0 

Maximum power dissipation at = 55°C (in still ajr) (see Note 2): DB package ...0.6 W 

DW package.1.6 W 

N package.1.3 W 

Storage temperature range ... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2 . The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT2241, SN74ABT2241 

OCTAL BUFFERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS233A- JANUARY 1991 - REVISED JULY 1994_ 


recommended operating conditions (see Note 3) 





I SN54ABT2241 

1 SN74ABT2241 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


1 0 

Vcc 1 

I 0 

Vcc 1 

V 

lOH 

High-level output current 


-24 

-32 

mA 

•OL 

Low-level output current 


12 

12 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

6 

5 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 1 

-40 

85 

“C 


NOTE 3: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

xcoT 

Ta = 25X 

SN54ABT2241 

SN74ABT2241 

UNIT 




MIN 

TYPt 

MAX 

MIN 

MAX 

MIN 

MAX 

V|K 

Vcc = 4.5 V, 

l| = -18 mA 


-1.2 

-1.2 

-1.2 

V 


Vcc = 4.5 V. 

Iqh = -3 mA 

2.5 

2.5 

2.5 


VOH 

Vcc = 5V, 

IOH = -3mA 

3 

3 

3 

\f 

Vcc = 4.5 V 

Iqh = - 24 mA 

2 

2 




Iqh = -32 mA 

2 * 


2 


VOL 

Vcc = 4.5 V, 

IOL=12mA 

0.8 

0.8 

0.8 

V 

l| 

Vcc = 5.5 V, 

V| = Vcc or GND 

±1 


±1 

pA 

•OZH 

VCC = 5.5 V, 

Vq = 2.7 V 


50 

50 

50 

pA 

lOZL 

Vcc = 5.5 V. 

Vq = 0.5 V 


-50 

""^-50 

-50 

pA 

loff 

Vcc = 0 . 

V|orVo<4.5V 

±100 


±100 

pA 

ICEX 

Vcc = 5.5 V. 

Vq = 5.5 V 

Outputs high 

50 

50 

50 

pA 

lo^ 

Vcc = 5.5 V, 

Vq = 2.5 V 


-50 

-100 

-180 

-50 

-180 

-50 

-180 

mA 


Vcc = 5.5 V, 

V| = Vcc O'* gnd 

io = o. 

Outputs high 


1 

250 

250 

250 

pA 

'cc 

Outputs low 


24 

30 

30 

30 

mA 



Outputs disabled 


0.5 

250 

250 

250 

pA 


Vcc = 5.5 V, 

Data 

Outputs enabled 

1.5 

1.5 

1.5 


AlcC§ 

One input at 3.4 V, 
Other inputs at 

Vcc or GND 

inputs 

Outputs disabled 

0.05 

0.05 

0.05 

mA 


Control inputs 

1.5 

1.5 

1.5 


Ci 

V| = 2.5Vor 0.5 V 

3 



pF 

Co 

Vo = 2.5Vor 0.5 V 

8.5 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc oi" GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development. Characteristic data and other 
eclfications are design goals. Texas Instruments reserves the right to 
ange or discontinue these products without notice. 
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SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS233A-JANUARY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specificadons are design goals. Texi» instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT2241, SN74ABT2241 

OCTAL BUFFERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS233A-JANUARY 1991 ~ REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tpHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


Input 




3 V 

OV 


Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH -(<- 




I 

tPHLH^I-► 


r 1 

1.5V I 

I 


I 

k- 

-»L 


tpHL 


V 


M.5V 


3V 

OV 


VOH 

VOL 


VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



, -wy- 3V 

1.5 V 

*PZL ->| 

|*“ ' I 

! 

! tPLz 'r<- 

I 

I 

V®'' I tI^OL*0.3V 

I 

tPZH ->l 

I \ ''OL 

l^tpHZ f— 


jTZl ^OH-0.3V ''OH 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


Texas 
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SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS106B - JANUARY 1991 - REVISED JULY 1994 


• Output Ports Have Equivalent 25-Q Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages, Ceramic Chip Carriers (FK), and 
Plastic (N) and Ceramic (J) DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'ABT2240 
and 'ABT2241, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical active-low 
output-enable (OE) inputs, and complementary 
OE and OE inputs. These devices feature high 
fan-out and improved fan-in. 

The outputs, which are designed to sink up to ^ o ^ ^ w 

12 mA, include 25-Q series resistors to reduce w § w ^ 

overshoot and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT2244 Is available In Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2244 is characterized for operation over the full military temperature range of -55°C to 125®C. 
The SN74ABT2244 is characterized for operation from -40*0 to 85°C. 

FUNCTION TABLE 
(each buffer) 


1 INPUTS 

OUTPUT 

Of 

A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 




EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT2244, SN74ABT2244 

OCTAL BUFFERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS106B-JANUARY 1991 - REVISED JULY 1994 
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SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS106B - JANUARY 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, Vj (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq . 30 mA 

Input clamp current, I|k (V| < 0) ... -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package.0.6 W 

DW package.1.6 W 

N package.1.3 W 

PW package . 0.7 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT2244 

SN74ABT2244 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


12 

12 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

5 

5 

ns/V 

At/AVcc 

Power-up ramp rate 


200 

200 

ps/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT2244, SN74ABT2244 

OCTAL BUFFERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS106B-JANUARY 1991 - REVISED JULY 1994__ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25°C 

SN54ABT2244 

SN74ABT2244 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

VlK 

Vcc = 4.6V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VoH 

Vcc = 4.5 V, IqH = -3 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, lOH = “3 mA 

3 

3 

3 

Vcc = 4.5 V 

IOH = "24mA 

2 

2 


lOH = “32 mA 

2* 


2 

VoL 

Vcc = 4.5 V, IOL = 12mA 

0.8 

0.8 

0.8 

V 

l| 

Vcc = 0 to 5.5 V, V| = Vcc or GND 

±1 

±1 

±1 

mA 

lOZPU 

Vcc = 3 to 2.1 V, Vq = 0.5 to 2.7 V, ^ = X 

±50 

±50 

±50 

fiA 

lOZPD 

Vcc = 2.1V too, Vo = 0.5to2.7V,OE»X 

±50 

±50 

±50 

mA 

Iqzh 

Vcc = 2.1 V to 5.5 V, Vo = 2.7V,OE>2V 

10 

10 

10 

mA 

'OZL 

Vcc = 2.1 V to 5.5 V, Vo = 0.5V,^>2V 

-10 

-10 

-10 

pA 

'off 

Vcc = 0, VjorVo^4.5V 

±100 


±100 

uA 

'CEX 

Vcc = 5.5 V, 

Vo = 5.5 V 

Outputs high 

50 

50 

50 

pA 

Iq* 

Vcc = 5.5 V. Vo = 2.5 V j 

-50 -100 -180 

-50 -180 

1 

Ol 

o 

00 

o 

mA 

Icc 

Vcc = 5.5 V, 
io = o, 

V| = Vcc or GND 

Outputs high 

1 250 

250 

250 

pA 

Outputs low 

24 30 

30 

30 

mA 

Outputs disabled 

0.5 250 

250 

250 

pA 

AlcC§ 

Vcc = 5.5 V, 

One input at 3.4 V, 
Other inputs at 

Vcc or GND 

Data 

inputs 

Outputs enabled 

1.5 

1.5 

1.5 

mA 

Outputs disabled 

0.05 

0.05 

0.05 

Control inputs 

1.5 

1.5 

1.5 

Ci 

V| = 2.5 V or 0.5 V 

3 



pF 

Cq 

Vo = 2.5 V or 0.5 V 

8.5 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (uniess otherwise noted) (see Figure 1) 
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SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS106B-JANUARY 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 

500 0 


O Open 
9 GND 


TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/IPZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 




VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 




3V 

OV 


tpLH -]*-►! ^ 


tPHL 




^ -VoH 

: 1.5 V 

VOL 


Output 


‘PHl4»- *\ ►j-‘PLH 

-^ ' 


1.5 V 


VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




/ - 

1.5 V 

3V 

tpZL -*| 

^ 1 



1 

! tPLZ -+| 

k- 


i ^ 

j 

J 1 

yv 1 

■f Vql ♦ 0.3 V 

3.5 V 

IPZH “>| 

1 tPHZ -►I 

k- 

1 

1 

VOL 

> 

^1.5 V 

"^H-o.av 

VOH 

« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES; A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS234B - SEPTEMBER 1992 - REVISED AUGUST 1994 


I • B-Port Outputs Have Equivalent 25-Q 
I Series Resistors, So No External Resistors 

I Are Required 

I • State-of-the-Art EP/C-IIB^^ BiCMOS Design 

I Significantly Reduces Power Dissipation 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Package Options Include Plastic 
Smali-Outiine (DW) and Shrink 
Smaii-Outiine (DB) Packages, Ceramic Chip 
Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 

description 


SN54ABT2245... J PACKAGE 
SN74ABT2246 ... DB, DW, OR N PACKAGE 
(TOP VIEW) 



These octal transceivers and line drivers are 
designed for asynchronous communication 
between data buses. The devices transmit data 
from the A bus to the B bus or from the B bus to the 
A bus depending upon the logic level at the 
direction-control (DIR) input. The output-enable 
(OE) input can be used to disable the device so the 
buses are effectively isolated. 

The A-port outputs, which are designed to sink up 
to 12 mA, include 25-Q series resistors to reduce 
overshoot and undershoot. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vqc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 


SN54ABT2245 ... FK PACKAGE 
(TOP VIEW) 



The SN74ABT2245 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT2245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2245 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 


INPUTS 

r^DCDATIAM 

OE 

DIR 


L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 


EPIC-IIB is a trademark of Texas instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT2245, SN74ABT2245 

OCTAL TRANSCEIVERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS234B - SEPTEMBER 1992 - REVISED AUGUST 1994 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 
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SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

_SCBS234B - SEPTEMBER 1992 - REVISED AUGUST 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise notecl)t 


Supply voltage range, Vqq . -0.6 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . ”0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT2245 (except B port) . 96 mA 

SN74ABT2245 (except B port) . 128 mA 

B port. 30 mA 

Input clamp current, Ijk (V| < 0) ... -18 mA 

Output clamp current, Iqk (Vq < 0) . "50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DB package.0.6 W 

DW package.1.6 W 

N package.1.3 W 

Storage temperature range.. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratiiigs are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT2245 

SN74ABT2245 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

•OL 

Low-level output current 

A port 

j 48 

64 

mA 

B port 

12 

12 

At/Av 

I nput transition rise or fall rate 

Outputs enabled 

5 

5 

ns/V 

At/AVcc 

Power-up ramp rate 


200 

200 

MS/V 

7a 

Operating free-air temperature 


-55 

125 

-40 

85 



NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREViEW information concerns products in the formative or 
design phase of deveiopment Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


Texas 

iNSrraJMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


6-23 































































SN54ABT2245, SN74ABT2245 

OCTAL TRANSCEIVERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS234B - SEPTEMBER 1992 - REVISED AUGUST 1994 _ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 




1 Ta = 25“C I 

1 SN54ABT2245 

1 SN74ABT2245 

UNIT 





1 MIN 

TYPt 

MAX 1 

1 MIN 

MAX 

MIN 

MAX 

|V|K 1 

Vqq = 4.5 V, 

l| = -18 mA 

-1.2 

-1.2 

-1.2 

V 



Vqq = 4.5 V, 

lOH = -1 mA 

3.35 

3.3 

3.35 



B port 

Vqq = 5V, 

lOH = -1 mA 

3.85 

3.8 

3.85 



Vqq = 4.5 V 

lOH = -3 mA 


3 

3.1 


VOH 


lOH = -12 mA 

2.6 


2.6 

\/ 


Vqq = 4.5 V, 

IOH = -3mA 

2.5 

2.5 

2.5 



A port 

Vqq = 5 V, 

IOH = -3mA 

3 

3 

3 



Vqq = 4.5 V 

iOH = - 24 mA 

2 

2 





I 0 H = -32 mA 

2* * * § 


2 



B port 


lOL = 3 mA 

0.65 

0.8 

0.65 


VOL 

Vqq = 4.5 V 

lOL = 12 mA 

0.8 


0.8 


A port 

lOL = 48 mA 

0.55 

0.55 





lOL = 34 mA 

0.55* 


0.55 



Control inputs 

Vqq = 0 to 5.5 V, 

V| = VQQorGND 

±1 

±1 

±1 


■ 

A or B ports 

Vqq = 2.1 V to 5.5 V, 

Vi = Vqq or GND 

±20 

t20 

±20 

mA 

Iqzh* 

Vqq = 2,1 V to 5.5 V 
Vq = 2.7 V, 

’0E>2V 

10 

10 

10 

HA 

lOZL* 

Vqq = 2.1 V to 5.5 V, 

Vo = 0.5 V, OE > 2 V 

-10 

-10 

-10 

IxA 

IQZPU^ 

Vqq = 0 to 2.1 V, 

Vo = 0.5 V to 2.7 V, 

OE = X 

±50 

± 50 

±50 

mA 

IOZPD§ 

Vqq = 2.1 Vto 0, 

Vo = 0.5 V to 2.7 V, 

X 

II 

|LU 

lo 

±50 

± 50 

± 50 

HA 

'off 

Vqq = 0, 

V| or Vo < 4.5 V 

±100 


±100 

)iA 

ICEX 

Outputs high 

Vqq = 5.5 V, 

Vo = 5.5V 

50 

50 

50 

mA 


B port 

Vqq = 5.5 V. 

Vo = 2.5 V 

-25 


-100 

-25 

-100 

-25 

-100 

mA 

A port 

-50 

-100 

-180 

-50 

-180 

-50 

-180 



Vqq = 5.5 V, 

Outputs high 

1 250 1 

250 

250 

HA 

Icc 

A or B ports 

lO = 0, 

Outputs low 


24 

32 

32 

32 

mA 



V| = Vqq or GND 

Outputs disabled 


0.5 

250 

250 

250 

mA 


Data inputs 

Vqq = 5.5 V. 

One input at 3.4 V, 

Outputs enabled 

1.5 

1.5 

1.5 


AIqq^ 

Other inputs at 

Vqq or GND 

Outputs disabled 

0.05 

0.05 

0.05 

mA 


Control inputs 

VCC = 5-5 V, One input at 3.4 V, 

Other inputs at Vqq or GND 

1.5 

1.5 

1.5 


Ci 

V| = 2.5 V or 0.5 V 

3 



PF 

Cio 

Vo = 2.5 V or 0.5 V 

6 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 

t All typical values are at Vqq = 5 V. 

t The parameters Iqzh arid Iqzl include the input leakage current. 

§ This parameter is characterized but not tested. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#lh\s is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS234B - SEPTEMBER 1992 - REVISED AUGUST 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concema products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas instruments reserves the right to 
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SN54ABT2245, SN74ABT2245 

OCTAL TRANSCEIVERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS234B-SEPTEMBER 1992-REVISED AUGUST 1994_ 


PARAMETER MEASUREMENT INFORMATION 





TEST 

S1 

tPLH/tPHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 


input 




Data input 



VOLTAGE WAVEFORMS 
PULSE DURATiON 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 


Output 


~ X’ » 


tPLH “j^- 


I 

tPHLH^-► 



f 

1.5 V j 


I 

k- 



tPHL 


V 


3V 

OV 

VOH 

VOL 

VOH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




tpZL 


tpZH 


tpLZ 


3V 

OV 

3.5 V 
VOL 


~ \^-5V I ■j^ L^o.av 
y ^ —- «OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTiNG OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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I • Output Ports Have 25-Q Series Resistors, 

I So No Externai Resistors Are Required 
I • State-of-the-Art EPIC-llB^» BiCMOS Design 
I Significantiy Reduces Power Dissipation 
I • Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25X 

• Typicai Vqlv (Output Undershoot) 
<0.6VatVcc = 5V,TA = 25°C 

• Package Options Inciude Piastic 
Smaii-Outiine (DW) Packages, Ceramic 
Chip Carriers (FK) and DIPs (JT) 

description 

These 11-bit buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 

The 3-state control gate is a 2-input AND gate with 
active -l ow in puts so that if either output-enable 
(OE1 or OE2) input is high, all 11 outputs are In the 
high-impedance state. 

The outputs, which are designed to source or sink 
up to 12 mA, include 25-Q series resistors to 
reduce overshoot and undershoot. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

The SN54ABT5400 is characterized for operation 
over the full military temperature range of -55®C 
to 125°C. The SN74ABT5400 is characterized for 
operation from -40®C to 85°C. 


SN54ABT5400, SN74ABT5400 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS094B - DECEMBER 1991 - JULY 1994 


SN54ABT5400... JT PACKAGE 
SN74ABT5400... DW PACKAGE 
(TOP VIEW) 



SN54ABT5400... FK PACKAGE 
(TOP VIEW) 



CO Q Q h- CO 0> 

> > zz > > > 


o o 


FUNCTION TABLE 


INPUTS 

OUTPUT 

OE1 

Oi2 

D 

Y 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

Z 

X 

H 

X 

Z 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCmON 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas instruments standard warranty. 
Production processing doM not necessarily Include testing of all 
parameters. 
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SN54ABT5400, SN74ABT5400 
11-BIT LINEMEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS094B-DECEMBER 1991 - JULY 1994_ 


logic symbolt 


logic diagram (positive logic) 


OE1 

OE2 


D1 

D2 

03 

04 

05 

06 

07 

08 

09 

010 

Oil 


14 


15 




EN 


28 

1 V 

1 

27 

2 


26 


3 


25 


4 


24 


5 


23 


6 


20 


9 


19 


10 


18 


11 


17 


12 


16 


13 






Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y9 

Y10 

Y11 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DW and JT packages. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ■ ■ ... - 0.5 V to 7 V 

Input voltage range, Vj (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq . 30 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) • ...... “50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DW package.1.2 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package T/ierma/Cons/deraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Date Boo/f, literature number SCBD002B. 
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SN54ABT5400, SN74ABT5400 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS094B - DECEMBER 1991 - JULY 1994 


recommended operating conditions (see Note 2) 



SN54ABT5400 

SN74ABT5400 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

4.5 5.5 

4.5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

08 

0.8 

V 

V| Input voltage 

o 

< 

O 

O 

0 Vcc 

V 

Iqh High-level output current 

-12 

-12 


Iql Low-level output current 

12 

12 


At/Av Input transition rise or fall rate Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

"'-55 125 

-40 85 

“C 


NOTE 3: Unused or floating inputs must be held high or low. 


electricai characteristics over recommended operating free^air temperature range (uniess 
otherwise noted) 


PARAMETER 

1 TCCT ^OMPIITIOMe 

I Ta = 25‘’C 

1 SN54ABT5400 

1 SN74ABT5400 | 

UNIT 




I MIN 

TYPt 

MAX 

1 MIN 

MAX 

1 MIN 

MAX 

V|K 

Vcc = 4.5 V, 

i| =-18 mA 


I_-L2| 

-1.2 

-1.2 

V 


Vcc = 4.5 V, 

Iqh = -1 mA 


3.35 

3.7 


3.3 

3.35 


VOH 

VCC = 5V, 

Iqh = -1 mA 


3.85 

4.2 


3.8 

3.85 


Vcc = 4.5 V 

Iqh = -3 mA 


3 

3.1 



Iqh = -12 mA 

2.6 


2.6 


VOL 

Vcc = 4.5 V 

Iql = 8 mA 


0.8 

0.65 


Iql = 12 mA 



0.8 


l| 

Vcc = 5.5 V, 

V| = Vcc or GND 

±1 

±1 

±1 

mA 

lOZH 

Vcc = 5.5 V, 

Vq = 2.7 V 


50 

50 

50 

mA 

lOZL 

Vcc = 5.5 V, 

Vo = 0.5 V 


-50 

-50 

-50 

mA 

■off 

< 

O 

o 

II 

p 

V| or Vo < 4.5 V 


±100 


±100 

mA 

ICEX 

Vcc = 5.5 V, 

Vo = 5.5 V 

Outputs high 

50 

50 

50 

liA 

lo 

Vcc = 5.5 V. 

Vo = 2.5 V 


-25 

-45 

-100 

- 2 $ 

-100 

-25 

-100 

mA 

los* 

Vcc = 5.5 V, 

o 

II 

O 

> 


-50 


-200 

-60 

-200 

-50 

-200 

mA 




Outputs high 


5 

50 

50 

50 

liA 

Icc 

VCC = 5.5 V, IQ = U, 

nr r^Kin 

Outputs low 


36 

45 

45 

45 

mA 


»1 


Outputs disabled 


1 

50 

60 

50 

nA 


Vcc = 5.5 V, 
One input at 

3.4 V, Other 
inputs at 

Vcc or GND 

Data inputs 

Outputs enabled 

1.5 

1.5 

1.5 


AICC§ 

Outputs disabled 

0.05 

0.05 

0.05 

mA 


Control inputs 

1.5 

1.5 

1.5 


Ci 

V| = 2.5 V or 0.6 V 

3 



PF 

Co 

Vq = 2.6 V or 0.5 V 

8 



PF 


t All typical values are at Vqq = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT5400, SN74ABT5400 
11-BIT LINeMEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS094B- DECEMBER 1991 - JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT5400, SN74ABT5400 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBSQ94B - DECEMBER 1991 - JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 0 

500 0 


O Open 
9 GND 


TEST 

SI 

tPLH/‘PHL 

Open 

‘PLZftpZL 

7V 

‘PHZrtpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 


I 

, 

—*{- 


3V 

OV 


‘PLH *PHL 


1-VoH 

1.5 V 

VOL 


tpLH 




1.5 V 


M.5V 


VOH 

VOL 


Output 

Control 



tpZL -►l 

1 W ¥ 

1 

Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 

/coo rt\ 

1 

ItpLZ—H 

1 

1 

1 

tpZH ->1 

. .. > 

J 1 . ^ 3.5 V 

Hil!_4_AoL*0.3V 

l^tPHZ -+l 

^ - « OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 tr ^ 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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■ • Output Ports Have 25-^2 Series Resistors, 

■ So No External Resistors Are Required 

I • State-oMhe-Art EPIC-UB^^ BICMOS Design 
I Significantly Reduces Power Dissipation 
I • Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Typical Vqlv (Output Undershoot) 
<0.5VatVcc = 5V,TA = 25"C 

• Package Options Include Plastic 
Small-Outline (DW) Packages, Ceramic 
Chip Carriers (FK) and DiPs (JT) 

description 

These 11-bit buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 

The 3-state control gate is a 2-input AND gate with 
active -l ow in puts so that if either output-enable 
(OE1 or OE2) Input is high, all 11 outputs are in the 
high-impedance state. These devices provide 
inverted data. 

The outputs, which are designed to source or sink 
up to 12 mA, include 25-Q series resistors to 
reduce overshoot and undershoot. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

The SN54ABT5401 is characterized for operation 
over the full military temperature range of -55®C 
to 125®C. The SN74ABT6401 Is characterized for 
operation from -40®C to 85®C. 


SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS235A-JUNE 1992- REVISED JULY 1994 


SN54ABT5401 ... JT PACKAGE 
SN74ABT5401 ... DW PACKAGE 
(TOP VIEW) 


Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

GND 

GND 

Y7 

Y8 

Y9 

Y10 

Y11 

OPT 


1 

28 

2 

27 

3 

26 

4 

25 

5 

24 

6 

23 

7 

22 

8 

21 

9 

20 

10 

19 

11 

18 

12 

17 

13 

16 

14 

15 


D6 

] Vcc 
] Vcc 

]D7 
] D8 
] D9 

]dio 

Dll 


SN54ABT5401 ... FK PACKAGE 
(TOP VIEW) 


o o 

UO CD o O CD 
Q Q Q > > Q Q 


D3 

D2 

D1 

Y1 

Y2 

Y3 

Y4 


y . in\zrcjrnJ ijnj iD — 

_ 4 3 2 1 28 27 26 ^ 

] 5 25[ 

] ® 24[ 

] 7 23[ 

] 8 22 [ 

] 9 21 [ 

] 10 20 [ 

] 19[ 

12 13 14 16 16 17 18 
mnmmmr-ir-i 


D9 

D10 

D11 

OE2 

OE1 

Y11 

Y10 


CO CD Q Q N- CO CD 
>“ > Z 2 > > >■ 
O <3 


FUNCTION TABLE 


INPUTS 

OUTPUT 

Y 

OET OE2 D 

L L L 

H 

L L H 

L 

H X X 

Z 

X H X 

Z 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT5401, SN74ABT5401 
11-B!T LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS235A - JUNE 1992 - REVISED JULY 1994 

logic symbolt logic diagram (positive logic) 


OE1 


D1 
D2 
D3 
04 
05 
06 
D7 
08 
09 
010 
Dll 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and !EC Publication 617-12. 

Pin numbers shown are for the DW and JT packages. 

absolyfe maximum ratings over operating free-aIr temperature range (unless otherwise noted)t 


Supply voltage range, Mqq ....... -0.5 V to 7 V 

Input voltage range, V| (see Note 1) .... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . ■.. ■ V to 5.5 V 

Current into any output in the low state, Iq . - = ...... 30 mA 

Input clamp current, IjK (Vj < 0) ... -18 mA 

Output clamp current, Iqk (Vq < 0) ... -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DW package.1.2 W 

Storage temperature range .... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES; 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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recommended operating conditions (see Note 3) 


SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS235A - JUNE 1992 - REVISED JULY 1994 


immamaai 


MIN MAX MIN MAX 


Vcc 

Supply voltage 


V|H 

High-level input voltage 


V|L 

Low-level input voltage 


V| 

Input voltage 


lOH 

High-level output current 


Iql 

Low-level output current 


At/Av 

Input transition rise or fall rate 

Outputs enabled 

Ta 

Operating free-air temperature 




NOTE 3: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 



Vcc = 4.5 V. li 


VCC = 4.5 V, Ic 


Vcc = 5 V, ic 


Vcc = 4.5 V 


Vcc = 4.5 V 


Vcc = 5.5 V, V| 


Vcc = 5.5 V, V( 


Vcc = 5.5 V, V( 


VCC = 0. Vi 


Vcc = 5.5 V V( 


Vcc = 5.5 V, V( 


Vcc = 5.5 V, V( 


Vcc = 5.5 V, ic 
V| = Vcc or GND 


TEST CONDITIONS 


li=:-18mA 


lOH == -1 mA 


IQH = “■* oiA 


I0H=“3 mA 


= -12mA 


Iql = 8 mA 


Iql = 12 mA 


V| = Vcc or GND 


Vo = 2.7 V 


Vo - 0.5 V 


Vi or Vo < 4.5 V 


Vo = 5.5 V 


Vo = 2.5 V 


Vo = 0 


Ta = 25“C 


SN54ABT5401 


Outputs high 


Vcc = 5.5 V, 
One input at 
3.4 V, Other 
inputs at 
Vcc or GND 


Vi = 2.5 V or 0.5 V 


Vo = 2.5 V or 0.5 V 


Data inputs 


Control inputs 


Outputs high 

5 50 

60 

Outputs low 

36 45 

45 

Outputs disabled 

1 50 

50 

Outputs enabled 

1.5 

1.5 

Outputs disabled 

0.05 

0.05 



t All typical values are at Vcc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW Information concarns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS235A-JUNE 1992 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, C(. = 50 pF (uniess otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS235A - JUNE 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tPHL 

Open 

IPLZ/tpZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 


input 1.5 V 


■M 





3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH —►! —►h *PHL 



3V 

OV 

VOH 

VOL 


tpHL-l^- . ^ ^tpLH 



VoH 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



^ - 3^ 

1.5 V 

tPZL -►1 

1 

!♦- i 

tpLZ-*j 

k- 

. 1 " 

1 

1 


4yoL.*l-3_V 

tPZH 

, tpHZ 

1 , 

__J_. 

..-.> 

^1.5 V 

^^OH-0-3V 

-« 0 V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cj_ includes probe and jig capacitance. 

B. Ail input puises are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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■ • Output Ports Have 25-Q Series Resistors, 

I So No Externai Resistors Are Required 

■ • State-of-the-Art EPIC-llB^^ BiCMOS Design 
I Significantiy Reduces Power Dissipation 

I • Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Typicai Vqlv (Output Undershoot) 

< 0.6 V at Vcc = 5 V, Ta = 26-^C 

• Package Options Inciude Piastic 
Smaii-Outiine (DW) Packages, Ceramic 
Chip Carriers (FK) and DiPs (JT) 

description 

These 12-bit buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 


SN54ABT5402, SN74ABT5402 
12-BIT LiNeMEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBSIOOB - JANUARY 1992 - REVISED JULY 1994 


SN54ABT5402... JT PACKAGE 
SN74ABT5402... DW PACKAGE 
(TOP VIEW) 


Y1[ 

1 

^1 

Y2[ 

2 

27 . 

Y3[ 

3 

26; 

Y4[ 

4 

25 ] 

Y5[ 

5 

24] 

Y6[ 

6 

23 1 

GND [ 

7 

22 ] 

Y7[ 

8 

21 ] 

Y8[ 

9 

20 ] 

Y9[ 

10 

19 ] 

Y10[ 

11 

18 ] 

Y11 [ 

12 

17] 

Y12[ 

13 

16 ] 

OE1 [ 

14 

15 ] 


D1 

D2 

D3 

D4 

D5 

D6 

D7 

Vcc 

D8 

D9 

DIO 

D11 

D12 

OE2 


SN54ABT5402 ... FK PACKAGE 
(TOP VIEW) 


The 3-state control gate Is a 2-input AND gate with 
active -l ow in puts so that if either output-enable 
(OE1 or OE2) input Is high, all 12 outputs are In the 
high-impedance state. 

The outputs, which are designed to source or sink 
up to 12 mA, Include 25-Q. series resistors to 
reduce overshoot and undershoot. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vqc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

The SN54ABT5402 is characterized for operation 
over the full military temperature range of -55®C 
to 125°C. The SN74ABT5402 is characterized for 
operation from -40'’C to 85°C. 





/-oaizToaao—i 



4 3 2 1 

28 27 26 - 


D3 

]5 

25 C 

DIO 

D2 

36 

24 C 

D11 

D1 

37 

23 [ 

D12 

Y1 

38 

22 C 

OE2 

Y2 

39 

21 C 

OE1 

Y3 

310 

20[ 

Y12 

Y4 

311 

i9r 

Y11 


12 13 14 15 16 17 18 



_rinmoiTimri_ 



CO Q 

> > Z 

o 


CO G> 
> > > 


o 

> 


FUNCTION TABLE 


I INPUTS I 

OUTPUT 

Y 

OE1 

012 

D 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

Z 

X 

H 

X 

Z 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT5402, SN74ABT5402 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS1OOB - JANUARY 1992 - REVISED JULY 1994 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the DW and JT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)4: 


Supply voltage range, Vcc • • ... -O-S V to 7 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq ... 30 mA 

Input clamp current, I|k(V|< 0) ... -18 mA 

Output clamp current, Iqk (Vo < 0) . “50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DW package....1.2 W 

Storage temperature range... -65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations app\\ca.i\on note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54ABT5402, SN74ABT5402 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS100B-JANUARY 1992-REVISED JULY 1994 


recommended operating conditions (see Note 3) 




1 SN54ABT5402 

1 SN74ABT6402 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

VlL 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

L 0 

•"Vcc 

0 

Vcc 

V 

'oh 

High-level output current 

-12 

-12 

mA 

IQL 

Low-level output current 

12 

12 

mA 

At/Av 

Input transition rise or fall rate | 

1 Outputs enabled | 

10 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 1 

-40 

85 

‘^C 


NOTE 3: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TCOT /^<^KiniTir\MC 

Ta = 25‘’C 

SN54ABT5402 

SN74ABT5402 

UNIT 




MIN 

TYPt 

MAX 

MIN 

MAX 

MIN 

MAX 

V|K 

Vcc = 4.5 V. 

l|=-18mA 


_-12, 

-1.2 

-1.2 

V 


Vcc = 4.5 V, 

IQH = -1 mA 


3.35 

3.7 


3.3 

3.35 


Vqh 

VCC = 5V, 

Iqh = -1 mA 


3.85 

4.2 


3.8 

3.85 


Vcc = 4.5 V 

Iqh = -3 mA 


3 

3.1 



Iqh =-12 mA 

2.6 


2.6 


Vql 

Vcc = 4.5 V 

Iql = 8 mA 


0.8 

0.65 

V 

Iql = 12 mA 



0.8 

ll 

Vcc = 5.5 V. 

V| = Vcc or GND 

±1 

±1 

±1 

pA 

IQZH 

Vcc = 5.5 V, 

Vq = 2.7 V 


50 


50 

pA 

lOZL 

Vcc-5.5 V, 

Vo = 0.5 V 


-50 

-60 

-50 

liA 

•off 

Vcc = 0. 

V| or Vo^4.5 V 


±100 


±100 

pA 

ICEX 

Vcc = 5.5 V. 

Vo = 5.5 V 

Outputs high 

50 

50 

50 

pA 

•o 

Vcc = 5.5 V. 

Vo = 2.5 V 


-25 

-45 

-100 

- 25 

-100 

-25 

-100 

mA 

'os* 

Vcc = 5.5 V. 

o 

II 

O 

> 


-50 


-200 


-200 

-50 

-200 

mA 




Outputs high 


5 

50 


50 

50 

pA 

Icc 

vcc = V, IQ = u, 

\/i _ or 

Outputs low 


36 

45 

45 

45 

mA 


* 1 ’OO 


Outputs disabled 

1 50 

50 

50 

pA 


Vcc = 5.5 V. 
One input at 

3.4 V, Other 
inputs at 

Vcc Of” gnd 

Data inputs 

Outputs enabled 

1.5 

1.5 

1.5 


Alcc§ 

Outputs disabled 

0.05 

0.05 

0.05 

mA 


Control inputs 

1.5 

1.5 

1.5 


Ci 

V|=2.5Vor 0.5 V 

3 



PF 

Co 

Vo = 2.5 V or 0.5 V 

8 



pF 


t All typical values are at Mqq = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT5402, SN74ABT5402 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS100B-JANUARY 1992-REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
deslon phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT5402, SN74ABT5402 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS1OOB - JANUARY 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tpZL 

7V 

tpHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Input 1.5 V 




3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH -j^-►! 




I 

tPHLH^-► 



f 

1.5 V j 

I 


1 

k- 



tPHL 


1.5 V 




M.5V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



tpZL 

1 U V 

^ 1 1 

1 

! tpLZ |4— 

1 

1 /- 3.5V 

1 

1 

V 

tpZH 

iJPHZ 

_ _ ^ 

^OH-0.3V ''oh 
^ \OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES; 


A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, if < 2.5 ns, tf < 2.5 ns. 

C. Wavefol'm 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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I • Output Ports Have 25-Q Series Resistors, 

I So No Externai Resistors Are Required 
I • State-oMhe-Art EPIC-llB^^ BiCMOS Design 
I Significantiy Reduces Power Dissipation 
I • Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Typicai Vqlv (Output Undershoot) 

<0.5Vat Vcc = 5 V, Ta = 26°C 

• Package Options Inciude Piastic 
Smaii-Outline (DW) Packages, Ceramic 
Chip Carriers (FK) and DIPs (JT) 

description 

These 12-bit buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 

The 3-state control gate is a 2-input AND gate with 
active -l ow in puts so that if either output-enable 
(OE1 or OE2) input is high, all 12 outputs are in the 
high-impedance state. These devices provide 
inverted data. 

The outputs, which are designed to source or sink 
up to 12 mA, include 25-Q. series resistors to 
reduce overshoot and undershoot. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vqc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

The SN54ABT5403 is characterized for operation 
over the full military temperature range of -55®C 
to 125°C. The SN74ABT5403 is characterized for 
operation from -40°C to 85^C. 


SN54ABT5403, SN74ABT5403 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS236A - JUNE 1992 - REVISED JULY 1994 


SN54ABT5403... JT PACKAGE 
SN74ABT5403... DW PACKAGE 
(TOP VIEW) 



SN54ABT5403 ... FK PACKAGE 
(TOP VIEW) 



- 4 

a 

3 

TZI 

2 

a 

1 

Tzr 

28 

a 

27 

izi— 

26 - 


D3 

] 5 






25 C 

DIO 

D2 

]6 






24 [ 

D11 

D1 

37 






23 [ 

D12 

Y1 

]8 






22 [ 

OE2 

Y2 

]9 






21 [ 

OE1 

Y3 

]10 






20 [ 

Y12 

Y4 

] 11 






19[ 

Y11 


12 

n 

13 

a 

14 

m 

15 

a 

16 

HI 

17 

a 

18 

r —1 



LT) 

<D 

Q 


GO 

O) 

0 



>- 

>- 

z: 

o 

>- 

>- 

> 

> 



FUNCTION TABLE 


1 INPUTS 1 

OUTPUT 

OE1 

0€2 

D 

Y 

L 

L 

L 

H 

L 

L 

H 

L 

H 

X 

X 

Z 

X 

H 

X 

Z 
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SN54ABT5403, SN74ABT5403 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS236A- JUNE 1992 - REVISED JULY 1994 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DW and JT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc .. — .. -0-6 V to 7 V 

Input voltage range, Vj (see Note 1) ......... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .... -0.5 V to 5.5 V 

Current into any output in the low state, Iq -.-. ■ - ... 30 mA 

Input clamp current, Iik (V| < 0) ... -18 mA 

Output clamp current, Iqk (Vq < 0) .... -50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 2): DW package....1.2 W 

Storage temperature range ...... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book literature number SCBD002B. 
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SN54ABT5403, SN74ABT5403 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS236A - JUNE 1992 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 



SN54ABT5403 

SN74ABT5403 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

4.5 6.5 

4.5 5.5 

V 

VIH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

'''/OS 

0.8 

V 

V| Input voltage 

o 

'VI 

< 

O 

o 

o 

< 

O 

O 

V 

lOH High-level output current 

''i -12 

-12 

mA 

Iql Low-level output current 

12 

12 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

^0''' 10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

1 TECT 

Ta 

^ = 26"C 


1 SN54ABT5403 | 

1 SN74ABT5403 

UNIT 




MIN 

TYPt 

MAX 

1 MIN 

MAX 1 

1 MIN 

MAX 

V|K 

Vcc = 4.5 V, 

ll =-18 mA 


L__ll:2J 

-1.2 

-1.2 

V 


Vcc = 4.5 V, 

lOH = -1 mA 


3.36 

3.7 


3.3 

3.35 


1 

VOH 

> 

to 

II 

o 

o 

> 

lOH = -■> mA 


3.85 

4.2 


3.8 

3.85 


Vcc = 4.5 V 

IOH=-3mA 

i 

3 

3.1 



IOH = -12mA 

2.6 


2.6 


VOL 

Vcc = 4.5 V 

lOL = 8 mA 


0.8 

0.65 


IOL= 12 mA 



0.8 


l| 

Vcc = 5.5 V. 

V| = Vcc or GND 

±1 

±1 

±1 

pA 

*OZH 

Vcc = 5.5 V. 

Vo = 2.7 V 


50 


50 

pA 

iOZL 

Vcc = 5.5 V. 

Vo = 0.5 V 


-50 

-60 

-50 

pA 

ioff 

< 

O 

o 

II 

p 

V| or Vo ^ 4.6 V 


±100 


±100 

pA 

ICEX 

Vcc = 5.5 V, 

Vo = 5.6 V 

Outputs high 

50 

50 

50 

pA 

•o 

Vcc = 5.5 V. 

Vo = 2.5 V 


-25 

-45 

-100 

1 

-100 1 

-25 

-100 

mA 

bs* 

Vcc = 5.5 V, 

O 

II 

o 


-50 


-200 

iOi 


-50 

-200 

mA 




Outputs high 


5 

50 

pi 

60 1 

50 

pA 

Ice 

vcc = 0-0 V, IQ = u, 

\/i ni- r5Mn 

Outputs low 


36 

45 

45 

45 

mA 




Outputs disabled 


1 

50 

60 

50 

pA 


Vcc = 5.5 V, 
One input at 

3.4 V, Other 
inputs at 

Vcc 01' GND 

Data Inputs 

Outputs enabled 

1.5 

1.5 

1.5 


AICC§ 

Outputs disabled 

0.05 

0.05 

0.05 

mA 


Control inputs 

1.5 

1.5 

1.6 


Ci 

V| = 2.5Vor 0.6 V 

3 



PF 

Co 

Vo = 2.5 V or 0.5 V 

8 



PF 


t All typical values are at Vqc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT5403, SN74ABT5403 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS236A-JUNE 1992 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT5403, SN74ABT5403 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS236A - JUNE 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

tpLH/tpHL 

Open 

tPLZ/tpZL 

7V 

tpHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Data input 


VOLTAGE WAVEFORMS 
PULSE DURATiON 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TiMES 


input 
(see Note B) 


Output 


Output 




tPLH 


tPHL 



^tpHL 



^ » { tPLH 



3V 

OV 


VOH 

VOL 


VoH 

VoL 


Output 

Controi 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 




/ - 

1.5 V 

V 

3V 

tpZL -#1 

N- 1 



1 

ItPLZ-*! 

k- . 


1 > 

1 

1 

< 1 

4 VQL * 0-3 V 

3.5 V 

VoL 

tpZH 

1 tPHZ 

1 ,. 

k- 

I 

VoH 

= OV 

.../ 




VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 
iNVERTiNG AND NONiNVERTiNG OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 
LOW- AND HiGH-LEVEL ENABLiNG 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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■ • Output Ports Have Equivalent 25-^ Series 

■ Resistors, So No External Resistors Are 

■ Required 

I • Members of the Texas Instruments 

I Widebus^** Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 

Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25X 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Fiow-Through Architecture Optimizes 
PCB Layout 

• Package Options Inciude Piastic 300-mil 
Shrink Smali-Outiine (DL) and Thin Shrink 
Smaii-Outiine (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mii Center-to-Center Spacings 

description 

The 'ABT162244 are 16-bit buffers and line 
drivers designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. These devices can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. These devices provide noninverting 
outputs and symmetrical active-low output-enable 
(OE) inputs. 


SN54ABT162244, SN74ABT162244 
16-BiT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS238B-JUNE 1992-REVISED JULY 1994 


SN54ABT162244 ... WD PACKAGE 
SN74ABT162244 ... DGG OR DL PACKAGE 
(TOP VIEW) 


10E[ 


1Yl[ 

2 

47 ] 

1Y2[ 

3 

46 ] 

gnd[ 

4 

45 ] 

1Y3[ 

5 

44 ] 

1Y4[ 

6 

43] 

Vccf 

7 

42 ] 

2Y1 [ 

8 

41 ] 

2Y2t 

9 

40 ] 

gnd[ 

10 

39 ] 

2Y3[ 

11 

38 ] 

2Y4[ 

12 

37 ] 

3Y1 [ 

13 

36 ] 

3Y2[ 

14 

35 ] 

gnd[ 

16 

34 ] 

3Y3[ 

16 

33 ] 

3Y4[ 

17 

32 ] 

VccE 

18 

31 ] 

4Y1 [ 

19 

30 ] 

4Y2[ 

20 

29 ] 

gnd[ 

21 

28 ] 

4Y3[ 

22 

27] 

4Y4[ 

23 

26 ] 

40E[ 

24 

25] 


20 ^ 

1A1 

1A2 

GND 

1A3 

1A4 

Vcc 

2A1 

2A2 

GND 

2A3 

2A4 

3A1 

3A2 

GND 

3A3 

3A4 

Vcc 

4A1 

4A2 

GND 

4A3 

4M 

30E 


The outputs, which are designed to source or sink up to 12 mA, Include 25-Q series resistors to reduce overshoot 
and undershoot. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a puliup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74ABT162244 is available in Ti’s shrink small-outiine package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages In the same printed-circuit-board area. 

The SN54ABT162244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162244 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each 4-blt buffer) 


INPUTS 

OUTPUT 

Y 


A 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


Widebus and EPIC-IIB are trademarks of Texas 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 


Instruments Incorporated. 
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SN54ABT162244, SN74ABT162244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS238B - JUNE 1992 - REVISED JULY 1994 
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SN54ABT162244, SN74ABT162244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS238B - JUNE 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... “0.5 V to 7 V 

Input voltage range, Vj (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .. -0.5 V to 5.5 V 

Current into any output in the low state, Iq . 30 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . “^0 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/deraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT162244 

SN74ABT162244 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 


-12 

-12 

mA 

•OL 

Low-level output current 


12 

12 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 


200 

200 

ps/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT162244, SN74ABT162244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS238B - JUNE 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25‘»C 

SN54ABT162244 

SN74ABT162244 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

-1.2 

V 

vqh 

Vqc = 4.5 V, Iqh - -1 mA 

3.35 

3.35 

3.35 

V 

Vcc = 5 V, Iqh = - ■> mA 

3.85 

3.85 

3.85 

Vcc = 4.5 V 

IOH = -3mA 

3.1 

3.1 

3.1 

IOH = -“t2mA 

2 .6* 


2.6 

VoL 

Vcc = 4.5 V 

lOL = 8 mA 

0.4 0.8 

0.8 

0.65 

V 

IOL= t2 mA 



0.8 

l| 

Vcc = 0 to 5.5 V, V| = Vcc or GND 

±1 

±1 

±1 

mA 

lOZPU 

Vcc = 0 to 2.1 V, 

Vo = 0.5 to 2.7 V, OE = X 

±50 

±50 

±50 

pA 

lOZPD 

Vcc = 2.1 V to 0, 

Vo = 0.5to2.7V, OE = X 

±50 

±50 

±50 

pA 

•OZH 

Vcc = 2.1 Vto5.5 V, 

Vo = 2.7V, OE>2V 

10 

10 

10 

mA 

lOZL 

Vcc = 2.1 'V to 5.5 V, 

Vo = 0.5V, OE>2V 

-10 

-10 

-10 

mA 

•off 

Vcc = V] or Vq ^ 4.5 V 

±100 


±100 

mA 

'CEX 

Vcc = 5.6 V, Vq = 5.5 V Outputs high 

50 

50 

50 

liA 

lo^ 

Vcc = 5.5 V, Vo = 2.5 V 

-25 -55 -100 

-25 -100 

-25 -100 

mA 

Icc 

Vcc = 5.5 V, lo = 0, 

V| = Vcc or GND 

Outputs high 

2 

2 

2 

mA 

Outputs low 

30 

30 

30 

Outputs 

disabled 

2 

2 

2 

Alcc§ 

Vcc = 5.5 V, 

One input at 

3.4 V, Other 
inputs at Vcc or 
GND 

Data inputs 

Outputs 

enabled 

50 

50 

50 

liA 

Outputs 

disabled 

50 

50 

50 

Control inputs 

50 

50 

50 

Ci 

Vi = 2.5 V or 0.5 V 

3 



PF 

Co 

Vo = 2.5 V or 0.5 V 

8 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc o*” GND. 
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SN54ABT162244, SN74ABT162244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS238B - JUNE 1992 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, C|. = 50 pF (uniess otherwise noted) (see Figure 1) 
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SN54ABT162244, SN74ABT162244 
16-BiT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS238B - JUNE 1992 ~ REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500^2 

500 Q 


O Open 
9 GND 


TEST 

S1 

tPLH/tPHL 

Open 

tPLZ/tpZL 

7V 

tpHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 


h-tw-H 

I ! 


1.5 V 

- OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 



Data input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 



tPLH 



I j 

tpHL-n^—►! 



♦}- tpHL 



♦[-tpLH 



3V 

OV 


VOH 

VOL 


VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



I.. )j( 

^.5V 

3V 

tPZL -»! 

I 



I 

|tPLZ->j 


3.5 V 

VOL 

I 

I 

I 

\l.5V 1 

'- \- 

/Vol + 0.3V 

tpZH 

1 tPHZ -►1 

»- 

1 

k- 

1 

VOH 

« OV 


^1.6 V 

"^H-0.3V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tf < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162245, SN74ABT162245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS239B - MARCH 1993 - REVISED JULY 1994 


• A-Port Outputs Have Equivalent 25-Q 
Series Resistors, So No External Resistors 
Are Required 

• Members of the Texas Instruments 
Widebus^^ Family 

• State-of-the-Art EP/C-IIS^m BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vcq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'ABT162245 are 16-bit (dual-octal) 
noninverting 3-state transceivers designed for 
synchronous two-way communication between 
data buses. The control function implementation 
minimizes external timing requirements. 

These devices can be used as two 8-bit transceivers or one t6-bit transceiver. They allow data transmission 
from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control 
(DIR) input. The output-enable (OE) input can be used to disable the device so that the buses are effectively 
isolated. 

The A-port outputs, which are designed to source or sink up to 12 mA, include 25-Q series resistors to reduce 
overshoot and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74ABT162245 is available In TI’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162245 Is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162245 is characterized for operation from -40®C to 85®C. 



Widebus and EPIC-IIB are trademarks of Texas 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas instruments standard warranty. 
Production processing does not necessariiy include testing of ali 
parameters. 


Instruments Incorporated. _ 
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SN54ABT162245, SN74ABT162245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS239B - MARCH 1993 - REVISED JULY 1994_ 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS 

OPERATION 

Of DIR 

L L 

L H 

H X 

B data to A bus 

A data to B bus 

isolation 


logic symbolt 


logic diagram (positive logic) 


10E 

1DIR 


20E 

2DIR 


1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


47 


46 


44 


43 


41 


40 


38 


37 


36 


35 


33 


32 


30 


29 


27 


26 


48 


_ 25 


24 


G3 

3 EN1 [BA] 

3 EN2 [AB] 

G6 

6 EN4 [BA] 

6 EN5 [AB] 

4 r 

1 ^^ < 1 

> 

CM 

A 








< 

A 

> 5V 









— 41 »- 

3 

5 

6 

8 

9 

11 

12 

13 


14 

16 

17 

19 

20 

22 

23 

— 4 -^ - 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


1B1 

182 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



10E 


1B1 



20E 


2B1 


To Seven Other Channels 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


6-58 







SN54ABT162245, SN74ABT162245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS239B - MARCH 1993 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) ... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT162245 (B port) .. 96 mA 

SN74ABT162245 (B port) . 128 mA 

SN54/74ABT162245(Aport) . 30 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2 . The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technoiogy 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3)' 





SN54ABT162245 

SN74ABT162245 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Inpul voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

B port 

. -24 

-32 

mA 

A port 

' -12 

-12 

•OL 

Low-level output current 

B port 

48 

64 

mA 

A port 


12 


At/Av 

Input transition rise or fall rate 

MBIliiiiiBBgIgM 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

mm 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREViEW information concerns products in the formative or 
design phase of deveiopment Characteristic data and other 
specifications are design goais. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT162245, SN74ABT162245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS239B-MARCH 1993 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25-0 

SN54ABT162245 

SN74ABT162245 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

VlK 

Vcc = 4.5V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

vqh 

A port 

Vcc = 5 V, Iqh = - 1 mA 

3.8 

2.5 

2.5 

V 

Vcc = 4.5 V 

Iqh = - 1 mA 

3.3 

3 

3 

Iqh = - 3 mA 

3.1 

3 

3.1 

iOH = -12mA 

2 .6* 


2.6 

B port 

Vcc = 5 V, Iqh = - 3 mA 

3 

3 

3 

Vcc = 4.5 V 

Iqh = - 3 mA 

2.5 

2.5 

2.5 

Iqh = - 24 mA 


2 


Iqh = - 32 mA 

2 * 


2 

VOL 

A port 

Vcc = 4.5 V 

lOL = 12 mA 

0.8 

0.8 

0.8 

V 

B port 

Iql = 48 mA 

0.45 

0.45 

0.45 

Iql = 54 mA 

0.55* 

0 ^' 

0.55 

■ 

Control inputs 

Vcc = 5.5 V, 

V| = Vcc or GND 

±1 

,\''±1 

±1 

mA 

A or B ports 

±20 

. ±20 

±20 

Iqzh* 

Vcc = 5.5 V, Vq = 2.7 V 

10 

10 

10 

nA 

lOZL* 

Vcc = 5.5 V, Vq = 0.5 V 

-10 

-10 

-10 

mA 

loff 

Vcc = 0, V|orVo<4.5V 

±100 


±100 

mA 

IqeX Outputs high 

Vcc = 5.5 V, Vo = 5.5V 

50 

50 

50 

mA 

io§ 

Vcc = 5.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

Icc 

A or B ports 

Vcc = 5.5 V. 
io = o. 

V| = Vcc or GND 

Outputs high 

2 

2 

2 

mA 

Outputs low 

32 

32 

32 

Outputs disabled 

2 

2 

2 

Alcc^ 

Data inputs 

Vcc = 5.5 V, 

One input at 

3.4 V, 

Other inputs at 
Vcc or GND 

Outputs enabled 

1 

2 

2 

mA 

Outputs disabled 

0.05 

1 

0.05 

Control inputs 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or OND 

1.5 

1.5 

1.5 

Ci 


V| = 2.5 V or 0.5 V 

3 



PF 

Cio 


Vo = 2.5 V or 0.5 V 

6 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqc = 5 V. 

t The parameters Iqzh ^OZL include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

If This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW Information concerns products in the formative or 
phase of development Characteristic data and other 

S ^tions are design goals. Texas Instruments reserves the right to 
or discontinue these products without notice. 
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SN54ABT162245, SN74ABT162245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS239B - MARCH 1993 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT162245, SN74ABT162245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS239B - MARCH 1993 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

500 Q 


O Open 
9 GND 


TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tpZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


Input 1.5 V 



)GE 


3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH - 4 * --►}- *PHL 

I ^ ' ' 

_L/^ 


I.5V 


:1.5 V 


tPHL -4i- ^ ^PLH 

— ..."" \| I. 

\l.5V 


M.5V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 




tpzL -►! k— 


I tpLZ —^ ^ 


3V 

OV 

3.5 V 


. , tPHZ -M H— 

tpzH ->i k- j 

j/ii;—^OM-'Srv “-H 


OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.6 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162260, SN74ABT162260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 
WITH SERIES-DAMPING RESISTORS AND 3-STATE OUTPUTS 


• B-Port Outputs Have Equivalent 25-Q 
Series Resistors, So No External Resistors 
Are Required 

• Members of the Texas Instruments 
Widebus"^** Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015; Exceeds 200V 
Using Machine Model (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 6 V, Ta = 25°C 

• Distributed Vcc Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Bus-Hold on Data Inputs Eliminates the 
Need for External Pullup/Puildown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Smaii-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Fiat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 


SCBS240A - JUNE 1992 - REVISED JULY 1994 


SN54ABT162260 ... WD PACKAGE 
SN74ABT162260... DL PACKAGE 
(TOP VIEW) 


OEAl 1 
LE1B[2 
2B3[ 3 
GND[ 4 
2B2[ 6 
2Bl[ 6 

Vcct 7 
A1 [ 8 
A2[ 9 
A3[ 10 
GND[ 11 
A4[ 12 
A5[ 13 
A6[ 14 
A7[ 15 
A8[ 16 
A9[ 17 
GND[ 18 
A10[ 19 
A11[ 20 
A12[ 21 

Vcci 22 

1B1 [ 23 
1B2[ 24 
GND[ 25 
1B3[ 26 
LE2B[ 27 
SEL[ 28- 


56 JOE2B 
55 ] LEA2B 
54 ]2B4 
53 ]GND 
52 ] 2B5 
51 ]2B6 
60 ] Vcc 
49 ]2B7 
48 ]2B8 
47 ]2B9 
46 ]GND 
45 ]2B10 
44 ]2B11 
43 j2B12 
42 ]1B12 
41 ]1B11 
40 ]1B10 
39 ]GND 
38 ] 1B9 
37 ] 1B8 
36 ]1B7 
35 ] Vcc 
34 ]1B6 
33 ]1B6 
32 IgND 
31 ]1B4 
30 ]LEA1B 
29 lOEIB 


The 'ABT162260 are 12-bit to 24-bit multiplexed J 

D-type latches used In applications where two SEHJ28 29pQEiB 

separate data paths must be multiplexed onto, or 
demultiplexed from, a single data path. Typical 

applications include multiplexing and/or demultiplexing of address and data information in microprocessor or 
bus-interface applications. These devices are also useful In memory-interleaving applications. 

Three 12-bit I/ O ports ( A1--A1 2,1B 1-1B 12, and 2B1 -■2B12) are available for address and/or data tr ansf er. The 
output-enable (OE1B, OE2B, and OEA) Inputs control the bus transceiver functions. The OE1B and OE2B 
control signals also allow bank control in the A to B direction. 

Address and/or data Information can be stored using the Internal storage latches. The latch-enable (LE1B, 
LE2B, LEA1B, and LEA2B) inputs are used to control data storage. When the latch-enable input Is high, the latch 
is transparent. When the latch-enable Input goes low, the data present at the inputs is latched and remains 
latched until the latch-enable input is returned high. 

The B-port outputs, which are designed to sink up to 12 mA, include 25-Q series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54ABT162260, SN74ABT162260 

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 

WITH SERIES-DAMPING RESISTORS AND 3-STATE OUTPUTS 

SCBS240A-JUNE 1992 - REVISED JULY 1994_ 


description (continued) 

The SN74ABT162260 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same prInted-cIrcuit-board area. 

The SN54ABT162260 Is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162260 is characterized for operation from -40°C to 85°C. 


Function Tables 

B TO A (OEB = H) 


INPUTS 

OUTPUT 

A 

1B 

2B 

SEL 

LE1B 

LE2B 

OEA 

H 

X 

H 

H 

X 

L 

H 

L 

X 

H 

H 

X 

L 

L 

X 

X 

H 

L 

X 

L 

Aq 

X 

H 

L 

X 

H 

L 

H 

X 

L 

L 

X 

H 

L 

L 

X 

X 

L 

X 

L 

L 

Aq 

X 

X 

X 

X 

X 

H 

Z 


A TO B (OEA = H) 


INPUTS 

OUTPUTS 

A 

LEA1B 

LEA2B 

OE1B 

OE2B 

1B 

2B 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

L 

L 

L 

H 

H 

L 

L 

L 

H 

2Bo 

L 

H 

L 

L 

L 

L 

2Bo 

H 

L 

H 

L 

L 

1Bo 

H 

L 

L 

H 

L 

L 

1Bo 

L 

X 

L 

L 

L 

L 

IBo 

2Bo 

X 

X 

X 

H 

H 

Z 

Z 

X 

X 

X 

L 

H 

Active 

z 

X 

X 

X 

H 

L 

Z 

Active 

X 

X 

X 

L 

L 

Active 

Active 
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SN54ABT162260, SN74ABT162260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 
WITH SERIES-DAMPING RESISTORS AND 3-STATE OUTPUTS 

SCBS240A - JUNE 1992 - REVISED JULY 1994 
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SN54ABT162260, SN74ABT162260 

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 

WITH SERIES-DAMPING RESISTORS AND 3-STATE OUTPUTS 

SCBS240A- JUNE 1992 - REVISED JULY 1994_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . ”0-5 V to 7 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT162260 (A port) . 96 mA 

SN74ABT162260(Aport) . 128 mA 

B port . 30 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . ”50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DL package . 1.4 W 

Storage temperature range .. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT162260 

SN74ABT162260 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

__ 

2 

V 

V|L 

Low-level input voltage 


_# 

0.8 

V 

Vi 

Input voltage 


0 

€c 

0 

Vcc 

V 

lOH 

High-level output current 


-"-24 

-32 

mA 

lOL 

Low-level output current 

A port 

48 

64 

mA 

B port 

12 

12 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 


200 

200 

ps/y 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating control inputs must be held high or low. 


PRODUCT PREViEW Information concerns products In the formative or 

S hase of development Characteristic data and other 
ons are design goals. Texas Instruments reserves the right to 
discontinue these products without notice. 
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SN54ABT162260, SN74ABT162260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 
WITH SERIES-DAMPING RESISTORS AND 3-STATE OUTPUTS 

SCBS240A~ JUNE 1992 - REVISED JULY 1994 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 6 V. 
t This parameter is characterized but not tested. 

§The parameters Iqzh ^md Iqzl include the input leakage current. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
^This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


6-67 





































































































































SN54ABT162260, SN74ABT162260 

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 

WITH SERIES-DAMPING RESISTORS AND 3-STATE OUTPUTS 

SCBS240A-JUNE 1992-REVISED JULY 1994_ 


timing requirements over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 




Vcc = 5V, 

Ta = 25X 

SN54ABT162260 

SN74ABT162260 

UNIT 



MIN MAX 

MIN MAX 

MIN MAX 


tw 

Pulse duration, LE1B, LE2B, LEA1B, or LEA2B high 

3.3 

3.3 , 

3.3 

ns 

^SU 

Setup time, data before LE1B, LE2B, LEA1B, or LEA2B>1 

1.6 


1.5 

ns 

th 

Hold time, data after LE1B, LE2B, LEA1B, or LEA2Bi 

1 


1 

ns 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products in the formative or 

E phase of development Characteristic data and other 
cations are design goals. Texas instruments reserves the right to 
) or discontinue these products without notice. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


6-68 



































































































































SN54ABT162260, SN74ABT162260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 
WITH SERIES-DAMPING RESISTORS AND 3-STATE OUTPUTS 

_SCBS240A - JUNE 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tpZL 

7V 

IPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



3 V 
OV 

3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note 


-ZXED<iE 


tPLH -f -►! 


Output 


Output 


I 

tpHL-n^—► 



r— f- 
1.5V I 


! 

k- 

-W- 


tPHL 


1.5 V 




M.5V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



> - 

1.5 V ¥1-5V 

tPZL ->1 

i 1 

1 

I tPLz k- 

1 

! 

1 

\1L44»ol.».=v 

tpZH ->\ 

^hz-H 


^OH-0.3V ''OH 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162460, SN74ABT162460 
4<TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

^_ SCBS241A- FEBRUARY 1993- REVISE D JULY 1994 

• B-Port Outputs Have Equivalent 25-^ Series 
Resistors, So No External Resistors Are 
Required 

• Members of the Texas Instruments 
Widebus^** Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantiy Reduces Power Dissipation 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25X 

• Distributed Vcc Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Bus-Hold Inputs Eliminate the Need for 
External Puliup Resistors 

• Package Options include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 

Package Using 25-mil Center-to-Center 
Spacings 

description 

The 'ABT162460 are 4-bit-to-1-bit multiplexed 
registered transceivers used in appiications 
where four separate data paths must be 
multiplexed onto or demultiplexed from a single 
data path. Typical applications include 
multiplexing and/or demultiplexing of address and 
data information in microprocessor or 
bus-interface applications. This device is also 
useful in memory-interleaving applications. 

Five 4-bit I/O ports (1 A-4A, 1B1 - 4,2B1 -4,3 B1-4 , and 4B1 ~4) are available for address and/or data transfer. 
The output-enable (OEB, OEB1-OEB4, and OEA) Inputs contr ol the bus transceiver functions. These control 
signals also allow 4-blt or 16-bit control depending on the OEB level. 

Address and/or data Information can be stored using the internal storage latches /flip-flops. The latch-enable 
(LEB1-LEB4, LEBA, and LEAB1-LEAB4) and clock/clock-enable (CLK/CLKEN) Inputs are used to control 
data storage. When either one of the latch-enable inputs is high, the latch Is transparent (clock is a don’t care 
as long as the latch-enable is high). When the latch-enable Input goes low (providing that the clock does not 
transit from low to high), the data present at the inputs is latched and remains latched until the latch-enable Input 
Is returned high. When the clock-enable is low and the corresponding latch-enable is low, data can be clocked 
on the low to high transition of the clock. When either the clock-enable or the corresponding latch-enable is high, 
the clock Is a don’t care. 

Four select (SELO, SEL1, CE_SEL0, and CE_SEL1) pins are provided to multiplex data (A port), or to select 
one of four clock-enables (B port). This allows the user to have the flexibility of controlling one bit at a time. 

The B-port outputs, which are designed to sink up to 12 mA, include 25-Q series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 


SN54ABT162460... WD PACKAGE 
SN74ABT162460 ... DL PACKAGE 
fTOP VIEW) 


LEAB1[ 1 
LEAB2[2 
LEBA [ 3 
GND[ 4 
LEB1[5 
LEB2[6 
Vcc[ 7 
CLKBA [ 8 
0EB[ 9 
CLKAB[ 10 
GND[ 11 
1A[ 12 
2A[ 13 
CE_SEL0 [ 14 
CE_SEL1 [ 15 
3A[ 16 
4A[ 17 
GND[ 18 
CLKENABC 19 
CLKENB [ 20 
CLKENBA [ 21 

Vcc [ 22 

LEB3 [ 23 
LEB4 [ 24 
GND [ 25 
OEA [ 26 
LEAB3 [ 27 
LEAB4 [ 28 


56 ]OEB1 
55 ]0EB2 
54 jsELO 
53 ]GND 
52 ]1B1 
51 ]1B2 
50 ] Vqc 
49 ]1B3 
48 ] 1B4 
47 ]2B1 
46 ]GND 
45 ]2B2 
44 ]2B3 
43 ]2B4 
42 ]3B1 
41 ]3B2 
40 ]3B3 
39 ]GND 
38 ]3B4 
37 ]4B1 
36 ] 4B2 
35 ]Vcc 
34 ]4B3 
33 ] 4B4 
32 ]GND 
31 jsELI 
30 ]OEB3 
29 ] OEB4 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of ali 
parameters. 


Texas 

Instruments 


Copyright © 1994, Texas Instruments Incorporated 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


6-71 



SN54ABT162460, SN74ABT162460 

4-TO^I MULTiPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS241 A - FEBRUARY 1993- REVISED JULY 1994__ 


description (continued) 

To ensure the high-impedance state during power-up or power-down, OE should be tied to Vqc through a puilup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162460 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162460 is characterized for operation over the full military temperature range of --55°C to 125°C. 
The SN74ABT162460 Is characterized for operation from -40°C to 85®C. 


Function Tables 
A-TO-B OUTPUT ENABLEt 


INPUTS 

OUTPUT 

Bn 

d€B 

OEBn 

H 

H 

Z 

H 


Z 

L 


z 

L 

HI 

Active 


tn = 1,2,3,4 


A-TO-B STORAGE 


(assuming OEB = L, OEBn = L)^ 


INPUTS 

OUTPUTS 

CLKENAB 

CE_SEL1 

CE^SELO 

CLKAB 

LEAB1 

LEAB2 

LEAB3 

LEAB4 

B1 

B2 

B3 

B4 

X 

X 

X 

HorL 

H 

L 

L 

L 

A 

Ao 

Ao 

Ao 

X 

X 

X 

HorL 

H 

H 

H 

L 

A 

A 

A 

Ao 

L 

X 

X 

L 

L 

L 

L 

L 

Aq 

Ao 

Ao 

Ao 

L 

L 

L 

T 

L 

L 

L 

L 

A 

Ao 

Ao 

Ao 

L 

L 

H 

T 

L 

L 

L 

L 

Aq 

A 

Ao 

Ao 

L 

H 

L 

T 

L 

L 

L 

L 

Aq 

Ao 

A 

Ao 

L 

H 

H 

T 

L 

L 

L 

L 

Aq 

Ao 

Ao 

A 

H 

X 

X 

t 

L 

L 

L 

L 

Aq 

Ao 

Ao 

Ao 


t This table does not cover all the latch-enable cases since they have similar results. 
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SN54ABT162460, SN74ABT162460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_ SCBS241A - FEBRUARY 1993 - REVISED JULY 1994 


Function Tables (Continued) 

B-TO-A STORAGE 
(before point P) 


I INPUTS I 

■9 

CLKENB 

CLKBA 

LEB1 

LEB2 

LEB3 

LEB4 

SEL1 

SELO 

■■ 

X 

X 

H 

L 

L 

L 

L 

L 

B1 

X 

X 

L 

H 

L 

L 

L 

H 

B2 

X 

X 

L 

L 

H 

L 

H 

L 

B3 

X 

X 

L 

L 

L 

H 

H 

H 

B4 







L 

L 

B1 







L 

H 

B2 

L 

T 

L 

L 

L 

L 

H 

L 

B3 







H 

H 

B4 







L 

L 

Blot 







L 

H 

B2ot 

L 

L 

L 

L 

L 

L 









H 

L 

B3ot 







H 

H 

B4ot 


t Output level before the indicated steady-state input conditions were established. 


B-TO-A STORAGE 
(after point P) 


INPUTS 

OUTPUT 

A 

CLKENBA 

CLKBA 

LEBA 

OEA 

B 

X 

X 

X 

H 

X 

Z 

X 

X 

H 

L 

L 

L 

X 

X 

H 

L 

H 

H 

H 

X 

L 

L 

X 

Aot 

L 

T 

L 

L 

L 

L 

L 

t 

L 

L 

H 

H 

L 

L 

L 

L 

X 

Act 


t Output level before the Indicated steady-state input conditions 


were established. 
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SN54ABT162460, SN74ABT162460 

4‘TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS241A- FEBRUARY 1993- REVISED JULY 1994_ 


logic diagram (positive logic) 

24 ISw 
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SN54ABT162460, SN74ABT162460 
4-T0-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS241A - FEBRUARY 1993 -- REVISED JULY 1994 


absolute maximum ratings over operating free-aIr temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. ”0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT162460 (A port) . 96 mA 

SN74ABT162460(Aport) . 128 mA 

B port. 30 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (^o < 0) .. -50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DL package . 1.4 W 

Storage temperature range . -65®Cto150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT162460 

SN74ABT162460 

UNIT 




MIN NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage 


4.5 5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


\ 0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 


Vcc 

V 

•oh 

High-level output current 

A port 

-24 

-32 


B port 

-12 

-12 

mA 

•OL 

Low-level output current 

A port 


48 

64 


B port 


12 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 


10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 


200 

200 

ps/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 


85 

"C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT162460, SN74ABT162460 

4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t All typical values are at Vcc = 5 V, Ta = 25'’C. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This parameter is characterized but not tested. 

^ The parameters Iqzh and Iqzl include the input leakage current. 

#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
Change or discontinue these products without notice. 
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SN54ABT162460, SN74ABT162460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS241A- FEBRUARY 1993- REVISED JULY 1994 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted)(see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT162460, SN74ABT162460 

4-T0-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS241 A- FEBRUARY 1993 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (uniess otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products in the formative or 
design phase of deveiopntent Characteristic data and other 
specifications are design goais. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT162460, SN74ABT162460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS241A - FEBRUARY 1993 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH^tpHL 

Open 

tPLZ/tPZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Input 1.5 V 


}(E 


3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH 


m- 


tPHL 


J 


1.5 V 


1.5 V 


tPHL i< t \ ^ »|- - -«PLH 




M.5V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



/ 

1.5 V 

tpzL -►! !♦- 1 

1 |‘PLZ-^ 

k_ 

1 \l-5V 1 

-f VqL + 0.3 V 

1 ^ 1 

1 , tPHZ -►! 

tpZH ->1 W- 

1_ 


I I_ 

^OH-°3V 


3 V 
OV 

3.5 V 
VoL 

VoH 
- OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Cl, V < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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■ • B-Port Outputs Have Equivalent 25-Q 

■ Series Resistors, So No External Resistors 

I Are Required 

I • Members of the Texas Instruments 

I Widebus^** Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBT^^ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 

These 18-blt universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 
Data flow In each directi on is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) Inputs. 


SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS242B - JUNE 1992 - REVISED JULY 1994 


SN54ABT162500 ... WD PACKAGE 
SN74ABT162500 ... DL PACKAGE 
(TOP VIEW) 


oeab[ 

1 


leab[ 

2 

55 ] 

A1[ 

3 

54 ] 

gnd[ 

4 

53 ] 

A2[ 

5 

52 ] 

A3[ 

6 

51] 

VccC 

7 

50 ] 

A4[ 

8 

49 ] 

A5[ 

9 

48 ] 

A6[ 

10 

47 ] 

gnd[ 

11 

46 ] 

A7[ 

12 

45 ] 

A8[ 

13 

44 ] 

A9[ 

14 

43] 

A10[ 

15 

42 ] 

A11 [ 

16 

41] 

A12[ 

17 

40 ] 

gnd[ 

18 

39 ] 

A13[ 

19 

38 ] 

A14[ 

20 

37] 

A15[ 

21 

36 ] 

Vcci 

22 

35 ] 

A16[ 

23 

34] 

A17[ 

24 

33 ] 

gnd[ 

25 

32 ] 

A18[ 

26 

31] 

oeba[ 

27 

30 ] 

leba[ 

28 

29 ] 


GND 

CLKAB 

B1 

GND 

B2 

B3 

Vcc 

B4 

B5 

B6 

GND 

B7 

B8 

B9 

B10 

B11 

B12 

GND 

B13 

B14 

B15 

Vcc 

B16 

B17 

GND 

B18 

CLKBA 

GND 


For A-to-B data flo w, the de vice operates in the transparent mode when LEAB is high. When LEAB is low, the 
A data is latched if CLKAB is held at a high or low logic level. If LEAB is low, the A bus data is stored In the 
latch/flip-flop on the high-to-low transition of CLKAB. Output-enable OEAB is active high. When OEAB is high, 
the outputs are active. When OEAB is low, the outputs are in the hIgh-Impedance state. 

Data flow for B to A Is similar to that of A to B b ut uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 


The B-port outputs, which are designed to source or sink up to 12 mA, Include 25-Q series resistors to reduce 
overshoot and undershoot. 


To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor Is determined by the current-sourcing capability of the 
driver. 


Widebus+, EPIC-IIB, and UBT are trademarks of Texas instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Infornutlon current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS242B - JUNE 1992 ~ REVISED JULY 1994_ 


description (continued) 

The SN74ABT162500 is available in Tl’s shrink small’-outllne package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the s^me printed-circuit-board area. 

The SN54ABT162500 is characterized over the full military temperature range of -55®C to 125®C. The 
SN74ABT162500 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLEt 


INPUTS I 

OUTPUT 

B 

OEAB 

LEAB 

CLKAB 

A 

L 

X 

X 

X 

Z 

H 

H 

X 

L 

L 

H 

H 

X 

H 

H 

H 

L 

i 

L 

L 

H 

L 

i 

H 

H 

H 

L 

H 

X 

Bo* 

H 

L 

L 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 


t Output level before the indicated steady-state Input 
conditions were established. 

§ Output level before the indicated steady-sta te input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 


TfeXAS 

iNSnS^NTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


6-82 









SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS242B - JUNE 1992 - REVISED JULY 1994 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS242B - JUNE 1992 - REVISED JULY 1994_ ■ 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq .... -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT162500 (A port) . 96 mA 

SN74ABT162500(Aport) . 128 mA 

B port. 30 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DL package . 1.4 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES; 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, referto the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS242B-JUNE 1992 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 





SN54ABT162500 

SN74ABT162500 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0,8^ 

0.8 

V 

V| 

Input voltage 


0 

, , v-V-S' 

0 

Vcc 

V 

•oh 

High-level output current 

A port 

>24 

-32 

mA 

Bport 


-12 

lOL 

Low-level output current 

A port 

; 48 

64 

mA 

B port 

12 

12 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

- - 

10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 


200 

200 

[isiy 

ta 

Operating free-air temperature 


-55 

125 

-40 

85 

°C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and otiter 
^eclfications are design goals. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS242B - JUNE 1992 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


DA D ASaCTCD 

TEOT 

TArZS-C 

SN54ABT162600 

SN74ABT162600 

UNIT 





MIN 

TYPt MAX 

MIN 

MAX 

MIN 

MAX 

V|K 

Vcc = 4-5 V, 

l|=-18mA 

-1.2 

-1.2 

-1.2 

V 



Vcc = 4.5 V, 

IOH=-3mA 

2.5 

2.5 

2.5 



A port 

VCC = 6V, 

Iqh = - 3 rnA 

3 

3 

3 



Vcc = 4.5 V 

Iqh = - 24 mA 

2 

2 



VOH 


Iqh = - 32 mA 

2* 


2 



Vcc = 4.5 V, 

IOH = -'1 mA 

3.35 

3.3 

3.35 



B port 

VcC = 5V, 

Iqh = -1 mA 

3.85 

3.8 

3.85 



Vcc = 4.5 V 

IOH=-3mA 

3.1 

3 

3.1 




IOH = -t2mA 

2.6 


2.6 



A port 

Vcc = 4.5 V 

IqL = 48 mA 

0.55 

0.55 



VOL 

IqL = 64 mA 

0.55* 


0.55 

V 


B port 

Vcc = 4.5 V, 

IOL= 12 mA 

0.8 

0.8 

0.8 



Control inputs 

Vcc = 0 to 5.5 V, V| = Vcc or GND 

±1 

±1 

±1 


■ 

A or B ports 

Vcc = 2.1 Vto5.5 V, 

V| = Vcc or GND 

±20 

±2i>. 

±20 

mA 

IQZPU 

Vcc = 0 to 2.1 V, 

Vq = 0.5 V to 2.7 V, OE or OE = X 

±60 

±50 

±50 

|iA 

lOZPD 

Vcc = 2.IV to 0, 

Vq = 0.5 V to 2.7 V, OEorOE = X 

±50 

±50 

±50 

mA 

IQZH^ 

Vcc = 2.1 V to 5.5 V, Vq = 2.7 V, 
OE>2Vor OE<0.8V§ 

10 

10 

10 

liA 

lOZL* 

Vcc = 2.1 V to 5.5 V, Vq = 0.5 V, 
OE>2 VorOE<0.8 V§ 

-10 

-10 

-10 

MA 

•off 

< 

o 

o 

II 

p 

V| or Vq < 4.5 V 

±100 


±100 

mA 

'CEX 

Outputs high 

Vcc = 5.5 V, 

Vq = 5.5 V 

50 

50 

50 

mA 

IQ^ 

A port 

Vcc = 6.5 V, 

Vq = 2.5 V 

-50 

-110 -180 

-50 

-180 

-50 

-180 

mA 

B port 

Vcc = 5.5 V 

Vq = 2.5 V 

-25 

-55 -90 

-25 

-90 

-25 

-90 



Vcc = 5.5 V, 

Outputs high 

3 

3 

3 


Icc 

A or B ports 

io = o, 

Vi = Vcc or 
GND 

Outputs low 

36 

36 

36 

mA 



Outputs disabled 

3 

3 

3 


Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 
Other inputs at Vcc or GND 

50 

50 

50 

ma 

Ci 

Control inputs 

V| = 2.5 V or 0.5 V 

3 



pF 

Cio 

A or B ports 

Vo = 2.5 V or 0.5 V 

9 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t The parameters IqzH and Iqzl include the input leakage current. 

§ For Vcc between 2.1 V and 4 V, OE should be less than or equal to 0.6 V to ensure a low state. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc GND. 


PRODUCT PREVIEW Information concsrns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT162500, SN74ABT162500 
18-BiT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS242B - JUNE 1992 - REVISED JULY 1994 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 






SN54ABT162500 

SN74ABT162500 

UNIT 





MIN 

MAX 

MIN 

MAX 

^clock 

Clock frequency 



0 

. 150 

0 

150 

MHz 

tw 

Pulse duration 

LEAB or LEBA high 

2.5 


2.5 

ns 

CLKAB or CLKBA high or low 

3 


3 



A before CLKABJ. 

3.3 


3.3 



Setup time 

B before CLKBAi 

3.3 


3.3 

ns 

^SU 

A before LEABi or B before LEBAi 

CLK high 

IV 

1 



CLK low 


2.5 


th 

Hold time 

A after CLKAB4. or B after CLKBAi 

^ 0 

0 

ns 

A after LEABi or B after LEBAi 

2 

2 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS242B - JUNE 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

S1 

tPLH/tPHL 

Open 

tpLZ/tpZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Data Input 


VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 



tPLH 


tPHL 



♦{- *PHL 



3V 

OV 

VOH 

VOL 

VoH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 
(see Note C) 




tpZL 


<PZH 


tPLZ 


j j^ |_t0.3V 

iJPHZ j*— 

^ _I_ 


3V 

OV 

3.5 V 
VOL 

VOH 
- OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS243B - SEPTEMBER 1992 - REVISED JULY 1994 


• B-Port Outputs Have Equivalent 25-Q 
Series Resistors, So No External Resistors 
Are Required 

• Members of the Texas Instruments 
Widebus^** Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• (Universal Bus Transceiver) 

Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 

Latched, or Clocked Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Smali-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mii Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers consist of 
storage elements that can operate either as 
D-type latches or D-type flip-flops to allow data 
flow in transparent or clocked modes. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A bus data is stored in the latch/flip-flop on the low-to-high transition of CLKAB. When OEAB is high, 
the outputs are active. When OEAB is low, the outputs are in the high-impedance state. 

Data flow for B to A is similar to that of A to B b ut uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

The B-port outputs, which are designed to source or sink up to 12 mA, include 25-Q series resistors to reduce 
overshoot and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor Is determined by the current-sourcing capability of the 
driver. 

The SN74ABT162501 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


SN54ABT162501... WD PACKAGE 
SN74ABT162501 ... DGG OR DL PACKAGE 
(TOP VIEW) 


OEAB [ 1 
LEAB [ 2 
A1 [ 3 
GND [ 4 
A2 [ 5 
A3[ 6 

Vcc [ ^ 

A4 [ 8 
A5[9 
A6 [ 10 
GND [ 11 
A7 [ 12 
A8 [ 13 
A9 [ 14 
A10 [ 16 
All [ 16 
A12 [ 17 
GND [ 18 
A13[ 19 
A14 [ 20 
A15[21 

Vcc [ 22 

A16 [ 23 
A17[24 
GND [ 25 
A18[26 
OEBA [27 
LEBA [ 28 


56 ] GND 
55 ] CLKAB 
54 ] B1 
53 ] GND 
52 ] B2 
51 ]B3 
50 ] Vqq 
49 ] B4 
48 ]B5 
47 ] B6 
46 ] GND 
45 ] B7 
44 ] B8 
43 ]B9 
42 ]B10 
41 ] B11 
40 ] B12 
39 ] GND 
38 ] B13 
37 ] B14 
36 ] B15 
35 ] Vcc 
34 ] B16 
33 ]B17 
32 ] GND 
31 ] B18 
30 ] CLKBA 
29 ] GND 


Widebus->-, EPIC-IIB, and UBT are trademarks of Texas instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS243B - SEPTEMBER 1992 ~ REVISED JULY 1994 __ 


description (continued) 

The SN54ABT162501 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT162501 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLEt 


1 INPUTS 

OUTPUT 

B 

OEAB 

LEAB 

CLKAB 

A 

L 

X 

X 

X 

Z 

H 

H 

X 

L 

L 

H 

H 

X 

H 

H 

H 

L 

T 

L 

L 

H 

L 

T 

H 

H 

H 

L 

H 

X 

Bo* 

H 

L 

L 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 
t Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was high before LEAB went low. 

§ Output level before the indicated steady-state input 
conditions were established. 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS243B - SEPTEMBER 1992 - REVISED JULY 1994_ 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .-. --0.6 V to 7 V 

Input voltage range, Vj (except I/O ports) (see Note 1 ) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq .. - -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT162501 (A port) . 96 mA 

SN74ABT162501 (A port) .. 128 mA 

B port. 30 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . ”50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range ... -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150**C and a board trace length of 760 mils. 
For more information, refer to the Package T/ierma/Cons/c/eraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


6-92 















SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS243B - SEPTEMBER 1992 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 





SN54ABT162501 

SN74ABT162501 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0..8V 

0.8 

V 

V| 

Input voltage 


0 


0 

Vcc 


lOH 

High-level output current 

A port 


-32 


B port 

-12 

-12 


•OL 

Low-level output current 

A port 

. ' 48 

64 


B port 

12 

12 


At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

At/AVcC 

Power-up ramp rate 


200 

200 

MS/V 

ta 

Operating free-air temperature 


-55 

125 

-40 

85 

BSi 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of deveiopment Characteristic date and other 
specifications are design goais. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS243B - SEPTEMBER 1992 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


i BAISASiiCTeD 

1 xeex 

Ta 

, = 25X 


1 SN54ABT162501 

1 SN74ABT162501 

UNIT 


_1 



MIN 

TYPt 

MAX 

I MIN 

MAX 

1 MIN 

MAX 

|V|K 

Vqq = 4.5 V. 

l| =-18 mA 

-1.2 

-1.2 

-1.2 

V 



Vqq = 4.5 V, 

Iqh = - 3 mA 

2.5 

2.5 

2.5 



A port 

Vqq = 5V. 

Iqh = - 3 mA 

3 

3 

3 



Vqq = 4.5 V 

Iqh = - 24 mA 

2 

2 



VOH 


Iqh = - 32 mA 

2* 


2 

\/ 


Vqq = 4.5 V, 

Iqh = -1 mA 

3.35 

3.3 

3.35 



B port 

Vqq = 5 V, 

Iqh = - 1 mA 

3.85 

3.8 

3.85 



Vqq = 4.5 V 

IOH = -3mA 

3.1 

3 

3.1 




Iqh =-12 mA 

2.6 


2.6 



A port 

Vqq = 4.5 V 

Iql = 48 mA 

0.55 

0.55 



VoL 

Iql = 34 mA 

0.55* 


0.55 

V 


B port 

Vqq = 4.5 V. 

IOL= 12 mA 

0.8 

0.8 

0.8 


■ 

Control inputs 

Vqq = 0 to 5.5 V, 

V| = Vqq or GND 

±1 

±1 

±1 

4A 

A or B ports 

Vqq = 2.1 V to 5.5 V, 

V| = Vqq or GND 

±20 

m 

±20 

IQZPU 

Vqq = 0 to 2.1 V, 

Vq = 0.5 V to 2.7 V, OE or OE = X 

±50 

±50 

±50 

mA 

Iqzpd 

Vqq = 2.1 VtoO, 

Vq = 0.5 V to 2.7 V, OE or OE = X 

±50 

±50 

±50 

mA 

lOZH* 

Vqq = 2.1 V to 5.5 V, Vq = 2.7 V, 
OE>2VorOE<0.8 V§ 

10 

10 

10 

mA 

lOZL* 

Vqq = 2.1 V to 5.5 V, Vq = 0.5 V, 
OE>2 VorOE<0.8 V§ 

-10 

-10 

-10 

jiA 

'off 

< 

o 

o 

II 

o 

V] or Vq ^4.5 V 

±100 


±100 

mA 

ICEX 

Outputs high 

Vcc = 5.5 V, 

Vq = 5.5 V 

50 

50 

50 

liA 

Iq^ 

A port 

Vqq = 5.5 V, 

Vq = 2.5 V 

-50 

-110 

-180 

-50 

-180 

-50 

-180 

mA 

B port 

Vqq = 5.5 V 

Vq = 2.5 V 

-25 

-55 

-90 

-25 

-90 

-25 

-90 



Vqq = 5.5 V, 

Outputs high 

3 

3 

3 


Ice 

A or B ports 

io = o, 

V| = Vqq or 
GND 

Outputs low 

36 

36 

36 

mA 



Outputs disabled 

3 

3 

3 


AIqq# 

Vqq = 5.5 V, One input at 3.4 V, 
Other inputs at Vqq or GND 

50 

50 

50 

mA 

EH 

Control inputs 

V| = 2.5Vor 0.5 V 

3 



PF 

Cio 

A or B ports 

Vo = 2.5Vor 0.5 V 

9 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t The parameters Iqzh lOZL include the input leakage current. 

§ For Vqq between 2.1 V and 4 V, OE should be less than or equal to 0.5 V to ensure a low state. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS243B - SEPTEMBER 1992 - REVISED JULY 1994 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 






1 SN54ABT162501 

1 SN74ABT162501 

UNIT 





MIN 

MAX 

MIN 

MAX 

^clock 

Clock frequency 



0 

150 

0 

150 

MHz 

tw Pulse duration 

LEAB or LEBA high 

3 

3 

ns 

CLKAB or CLKBA high or low 

3.3 

3.3 



A before CLKABT 

cq 

4.3 


tsu 

Setup time 

B before CLKBAT 

4.3 ^ 

4.3 

ns 

A before LEABi or B before LEBAi 

CLK high 

2.5;' 

2.5 



CLKlow 


1 


th 

Hold time 

A after CLKABT or B after CLKBAt 

' 0 

0 

ns 

A after LEABi or B after LEBAi 

2 

2 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goais. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS243^^EPTEMBER199^REVISEDJUm994^^^^^^^^^^^^^^^^^^^^^^ 

PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
S1at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW< AND HIGH-LEVEL ENABLING 


NOTES: A. Ci_ includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output Is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS247B - AUGUST 1992 - REVISED JULY 1994 


B-Port Outputs Have Equivalent 25-Q 
Series Resistors, So No External Resistors 
Are Required 

• Members of the Texas Instruments 
Widebus^** Family 

• State-of-the-Art EPIC~11B^** BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBT™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25X 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outiine (DL) and Thin Shrink 
Smail-Outiine (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mii Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow In transparent, latched, and clocked modes. 

Data flow in each d irecti on is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) Input s. The clock can be controlle d by the 
clock-enable (CLKENAB and CLKENBA) Inputs. 


SN54ABT162601... WD PACKAGE 
SN74ABT162601 ... DGG OR DL PACKAGE 
(TOP VIEW) 



CLKENAB 

CLKAB 

B1 

GND 

B2 

B3 

Vcc 

B4 

B5 

B6 

GND 

B7 

B8 

B9 

BIO 

B11 

B12 

GND 

B13 

B14 

B15 

Vcc 

B16 

B17 

GND 

B18 

CLKBA 

CLKENBA 


For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When LEAB Is low, the 


A data Is latched If CLKAB is held at a high or low logic level. If LE AB is lo w, the A-bus data is stored In the 
latch/flip-flop on the high-to-l ow tran sition of CLKAB. Output-enable OEAB Is active-low. When OEAB is low, 
the outputs are active. When OEA B is hig h, the outputs are In the high-im pedance state. Data flow for B to A 
is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 


The B-port outputs, which are designed to source or sink up to 12 mA, Include 25-Q series resistors to reduce 
overshoot and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74ABT162601 is available In Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages In the same printed-circuit-board area. 

The SN54ABT162601 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT162601 is characterized for operation from -40°C to 85°C. 


Widebus, EPIC-IIB, and UBT are trademarks of 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 


Texas instruments Incorporated. _ 
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SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH a-STATE OUTPUTS 

SCBS247B~ AUGUST 1992- REVISED JULY 1994 _ 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CLKENAB 

OEAB 

LEAB 

CLKAB 

A 

X 

H 

X 

X 

X 


X 

L 

H 

X 

L 


X 

L 

H 

X 

H 


H 

L 

L 

X 

X 


H 

L 

L 

X 

X 


L 

L 

L 

T 

L 


L 

L 

L 

T 

H 

H 

L 

L 

L 

L , 

X 

Bo* 

L 

L 

L 

H 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow Is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 

t Output level before the indicated steady-state input conditions 
were established. 

§ Output level before the Indicated steady-state input conditions 
were established, provided that CLKAB was low before LEAB 
went low. 
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logic diagram (positive logic) 
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SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS247B - AUGUST 1992 - REVISED JULY 1994_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT162601 (A port) . 96 mA 

SN74ABT162601 (A port) .. 128 mA 

B port. 30 mA 

Input clamp current, Iik (Vi < 0) .....-18 mA 

Output clamp current, Iqk (Vq < 0) .. “50 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DGG package .. 1 W 

DL package ... 1.4 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT162601 

SN74ABT162601 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0,8 

0.8 

V 

V| 

Input voltage 


0 

voc 

0 

Vcc 

V 

lOH 

High-level output current 

A port 

-24 

-32 

mA 

B port 

-12 

-12 

lOL 

Low-level output current 

A port 

48 

64 

mA 

B port 

12 

12 


At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 


200 

200 

Ixs/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS247B - AUGUST 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25"C 

SN54ABT162601 

SN74ABT162601 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4-5 V, I] = -18 mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

A port 

Vcc = V, Iqh = - 3 mA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V. Iqh = “ 3 mA 

3 

3 

3 

Vcc = 4.5 V 

lOH = -24 mA 

2 

2 


lOH = - 32 mA 

2* 


2 

B port 

Vcc = 4.5 V, Iqh = “ rnA 

3.35 

3.3 

3.35 

Vcc = 5 V, Iqh = -1 fTiA 

3.85 

3.8 

3.85 

Vcc = 4.5 V 

IOH = -3mA 

3.1 

3 

3.1 

IOH = -12mA 

2.6 


2.6 

VoL 

A port 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

B port 

Vcc = 4.5 V, iOL = 'l2mA 

0.8 

0.8 

0.8 

■ 

Control inputs 

Vcc = 0 to 5.5 V, 

V| = Vcc or GND 

±1 


±1 

HA 

A or B ports 

Vcc = 2.1 V to 5.5 V, 

V| = Vcc or GND 

±20 

±20 

±20 

lOZPU 

Vcc = 0 to 2.1 V, 

Vo = 0.5 V to 2.7 V. OE = X 

±50 

±50 

±50 

mA 

lOZPD 

Vcc = 2.1 VtoO, 

Vo = 0.5 V to 2.7 V. OE = X 

±50 

±50 

±50 

mA 

'OZH* 

Vcc = 2.1 V to 5.5 V, 

Vo = 2.7 V, OE > 2 V 

10 

10 

10 

IxA 

lOZL* 

Vcc = 2.1 Vto5.5 V, 

Vo = 0.5 V, OE>2V 

-10 

-10 

-10 

mA 

•off 

Vcc = 0, V| or Vo ^ 4.5 V 

±100 


±100 

pA 

ICEX 

Outputs high 

Vcc = 5.5 V, Vo = 5.5 V 

50 

50 

50 

mA 

io§ 

A port 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

B port 

-25 -55 -100 

-25 -100 

-25 -100 

Icc 

A or B ports 

Vcc = 5.5 V, 
io = o. 

V| = Vcc or GND 

Outputs high 

3 

3 

3 

mA 

Outputs low 

36 

36 

36 

Outputs disabled 

3 

3 

3 

Alcc^ 

Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Mqq or GND 

50 

50 

50 

mA 

Ci 

Control inputs 

V| = 2.5 V or 0.5 V 

3 



PF 

Cio 

A or B ports 

Vo = 2.5 V or 0.5 V 

1 3 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t The parameters Iqzh ^^d Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS247B - AUGUST 1992 - REVISED JULY 1994_ 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 






1 SN54ABT162601 

1 SN74ABT162601 

UNIT 





MIN 

MAX 

MIN 

MAX 

^clock 

Clock frequency 



0 

150 

0 

150 

MHz 

tw 

Pulse duration 

LEAB or LEBA high 

2.5 

A, 

2.5 


CLKAB or CLKBA high or low 

3 

/ 

3 




A before CLKABT or B before CLKBAt 

4-3 .,<■ 

4.3 


tsu 

Setup time 

A before LEABi or B before LEBAi 

CLK high 

2.5 

2.5 

ns 

CLK low 


1 



CLKEN before CLKt 


2.7 




A after CLKABT or B after CLKBA? 

' 0 

0 


th 

Hold time 

A after LEAB? or B after LEBAi 

0.5 

0.5 

ns 



CLKEN after CLK? 

0 

0 



switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS247B - AUGUST 1992 ~ REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


soon 

—VW“ 


soon 


O Open 
9 GND 


TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tpZL 

7V 

tPHZ/tpzH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


Input 1.5 V 





3V 


OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 


tPLH -{^- ^ ^-►}- 


3V 

OV 


tPHL 


1.5V 


-VoH 

:1.5V 

VOL 


I I 

tpHL-H»-- . »| ^ »| *PLH 




M.5V 


VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



" )i* 

Vsv 

V 

3V 

*PZL -»1 

N- 1 



1 

|tPLZ-*j 

k- 


1 > 

1 

S^1.5V I 

_/VOL + 0.3V 

3.5 V 

1 

tpZH ->| 

, tpHZ “►! 

I 

I 

VOL 

..— y 

^1.5 V 


VOH 

« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 n, tp < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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I_ 

D • Output Ports Have Equivalent 25-^ Series 
I Resistors, So No External Resistors Are 

I Required 

I • Members of the Texas Instruments 
I Wldebus^** Family 

• State-of-the-Art EPIC-llB™ BiCMOS Design 

Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• Distributed Vqc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Iqh? 

64-mA Iql) 

• Package Options include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
380-mll Fine-Pitch Ceramic Fiat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 

These 18-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. 


SN54ABT162823, SN74ABT162823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS473-JUNE 1994 


SN54ABT162823... WD PACKAGE 
SN74ABT162823... DL PACKAGE 
(TOP VIEW) 


iclr[ 

1 


]1CLK 

1SE[ 

2 

55 

]1CLKEN 

1Q1 [ 

3 

54 

]1D1 

gnd[ 

4 

53 

]GND 

1Q2[ 

5 

52 

]1D2 

1Q3[ 

6 

51 

]1D3 

Vcct 

7 

50 

i'^CC 

1Q4[ 

8 

49 

]1D4 

1Q5[ 

9 

48 

]1D5 

1Q6[ 

10 

47 

]1D6 

gnd[ 

11 

46 

]GND 

1Q7[ 

12 

45 

ilD7 

1Q8[ 

13 

44 

]1D8 

1Q9[ 

14 

43 

ilD9 

2Q1 [ 

15 

42 

]2D1 

2Q2[ 

16 

41 

]2D2 

2Q3[ 

17 

40 

]2D3 

gnd[ 

18 

39 

]GND 

2Q4t 

19 

38 

1204 

2Q5[ 

20 

37 

]2D5 

2Q6[ 

21 

36 

]2D6 

Vcc[ 

22 

35 

]Vcc 

2Q7[ 

23 

34 

]2D7 

2Q8[ 

24 

33 

]2D8 

gnd[ 

25 

32 

]GND 

2Q9[ 

26 

31 

]2D9 

20E[ 

27 

30 

j2CLKEN 

2CLR[ 

28 

29 

]2CLK 


The 'ABT162823 can be used as two 9-bit flip-flops or one 18-blt flip-flop. With the clo ck-enab le (CLKEN) input 
low, the D-type flip-flops enter data on the low-to-high transi tions of the clock. Taking CLKEN high disables the 
clock buffer, thus latching the outputs. Taking the clear (CLR) input low causes the Q outputs to go low 
independently of the clock. 

A buffered output-enable (OE) input can be used to place the nine outputs in either a normal logic state (high 
or low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
need for interface or pullup components. OE does not affect the internal operation of the flip-flops. Old data can 
be retained or new data can be entered while the outputs are in the high-impedance state. 


The outputs, which are designed to source or sink up to 12 mA, include 25-^^ series resistors to reduce overshoot 
and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Widebus and EPIC-IIB are trademarks of Texas 
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SN54ABT162823, SN74ABT162823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS473-JUNE 1994__ 


description (continued) 

The SN74ABT162823 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages In the same printed-circuit-board area. 

The SN54ABT162823 is characterized for operation over the full rnllitary temperature range of -55°C to 1 25°C. 
The SN74ABT162823 Is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each 9-b!t flip-flop) 


INPUTS 

OUTPUT 

Q 

OE 

CLR 

CLKEN 

CLK 

D 

L 

L 

X 

X 

X 

L 

L 

H 

L 

T 

H 

H 

L 

H 

L 

T 

L 

L 

L 

H 

L 

L 

X 

Qo 

L 

H 

H 

X 

X 

Qo 

H 

X 

X 

X 

X 

z 
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SN54ABT162823, SN74ABT162823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS473-JUNE 1994 


logic symbolt 


10E 

1^ 

1CLKEN 

1CLK 

2^ 

2 ^ 

2CLKEN 

2CLK 

1D1 

1D2 

1D3 

1D4 

1D5 

106 

107 

108 
109 
201 
202 

203 

204 

205 

206 

207 

208 
209 


1 N 

55 . K 

56 

.27 . rs 

28 K 

3° rs 

29 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 


EN1 

R2 

G3 

> 3C4 
EN5 
R6 
G7 


1> 7C8 


40 1,2 V 









80 5, 6 V 










5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

25 


1Q1 

1Q2 

1Q3 

1Q4 

1Q5 

1Q6 

1Q7 

1Q8 

1Q9 

2Q1 

2Q2 

2Q3 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 

2Q9 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN54ABT162823, SN74ABT162823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS473-JUNE 1994_ 


logic diagram (positive logic) 
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SN54ABT162823, SN74ABT162823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCBS473-JUNE 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, Iq . 30 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DL package.1.4 W 

Storage temperature range. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT162823 

SN74ABT162823 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-12 

-12 

mA 

«OL 

Low-level output current 


12 

12 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

m 


NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT162823, SN74ABT162823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS473-JUNE 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 



TEST CONDITIONS 

Vcc = 4.5 V, 

i| =-18 mA 


Vcc = 4.5 V, 

lOH = - 1 niA 


VcC = 5V, 

1 

1 

II 

X 

p 


Vcc = 4.5 V 

lOH = - 3 mA 

IOH=“12mA 

Vcc = 4.5 V 

Iql * 8 mA 

IOL = 12 mA 

Vcc = 5.5 V, 

V| = Vcc or GND 

Vcc = 5.5 V, 

Vo = 2.7V 


Vcc = 5.5 V, 

Vo = 0.5 V 


Vcc = 0. 

Vi or Vo<4.5 V 

Vcc = 5.5 V, 

Vo = 5.5 V 

Outputs high 

Vcc = 5.6 V, 

Vo = 2.5 V 




Outputs high 

vcc = 0-0 V, IQ = u, 

V| = Vcc or GND 

Outputs low 

Outputs disabled 

Vcc = 5.5 V, 
One input at 

Data inputs 

Outputs enabled 

3.4 V, 

Other inputs 

Outputs disabled 

at Vcc or 

GND 

Control inputs 

V| = 2.5 V or 0.5 V 

Vo = 2.5 V or 0.5 V 


Ta = asx 


MIN TYPt MAX 


SN54ABT162823 SN74ABT162823 



* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each Input that is at the specified TTL voltage level rather than Vqc or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 
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SN54ABT162823, SN74ABT162823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS473-JUNE 1994 


switching characteristics over recommended ranges of suppiy voltage and operating free*air 
temperature, Ci. = 50 pF (unless otherwise noted) (see Figure 1) 
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SN54ABT162823, SN74ABT162823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS473-JUNE 1994 _ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 
-AAAt- 


500 Q 


O Open 
9 GND 


TEST 

SI 

tPLH/tPHL 

Open 

tpLZ/tpZL 

7V 

tPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Input 1.5 V 


)(E 


3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



^ 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 


ZXEZXE 


tpLH -Pl 


tPHL—H->1 


I ! 

r 

1.5V j 

1 


1 

k- 



tPHL 


M.SV 


3V 

OV 

VOH 

VoL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SlatTV 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


__ )i« 

/ - 3V 

1.5 V 

tpZL 

k- i 


1 

tPL2->j 

k- 

1 ^ 
1 

1 

-- 

jrvoL + ary 

1 

tpZH ->1 

, tPHZ 

k- 

1 , 

— VQL 

h- 

_J_■ 

. ^ 

^1.5 V 

T^OH-0.3V 

— - «ov 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2,6 ns, tf < 2.5 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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■ • Output Ports Have Equivalent 25-C2 Series 

■ Resistors, So No External Resistors Are 

■ Required 

I • Members of the Texas Instruments 

I Widebus^^ Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25X 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA Iqh* 

64-mA Iql) 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Fiat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 

The 'ABT16825 are 18-bit buffers and line drivers 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. These devices can be 
used as two 9-bit buffers or one 18-bit buffer. They 
provide true data. 


SN54ABT162825, SN74ABT162825 
18-BIT BUFFERS/DRiVERS 
WITH 3-STATE OUTPUTS 

SCBS474-JUNE 1994 


SN54ABT162825... WD PACKAGE 
SN74ABT162825... DL PACKAGE 
(TOP VIEW) 


10^ 

1Y1 

1Y2 

GND 

1Y3 

1Y4 

Vcc 

1Y5 

1Y6 

1Y7 

GND 

1Y8 

1Y9 

GND 

GND 

2Y1 

2Y2 

GND 

2Y3 

2Y4 

2Y5 

Vcc 

2Y6 

2Y7 

GND 

2Y8 

2Y9 

20B 


[1 

56 J 

[2 

55 ] 

[ 3 

54 ] 

[4 

53 ] 

[ 5 

52 ] 

[6 

51 ] 

[7 

50 ] 

[8 

49 ] 

[9 

48 ] 

[10 

47 ] 

[11 

46 ] 

[ 12 

45 ] 

[13 

44 ] 

[14 

43] 

[ 15 

42] 

[16 

41] 

[17 

40 ] 

[18 

39 ] 

[19 

38 ] 

[ 20 

37] 

[21 

36 ] 

[ 22 

35 ] 

[ 23 

34] 

[ 24 

33 ] 

[25 

32 ] 

[ 26 

31] 

[27 

30 ] 

[ 28 

29 ] 


10E2 

1A1 

1A2 

GND 

1A3 

1A4 

Vcc 

1A5 

1A6 

1A7 

GND 

1A8 

1A9 

GND 

GND 

2A1 

2A2 

GND 

2A3 

2A4 

2A5 

Vcc 

2A6 

2A7 

GND 

2A8 

2 A9 

20E2 


The 3-State control gate Is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2) 
Input Is high, all nine affected outputs are in the high-impedance state. 


The outputs, which are designed to source or sink up to 12 mA, Include 25-Q series resistors to reduce overshoot 
and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT162825 is available In Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages In the same printed-circuit-board area. 


The SN54ABT162825 is characterized for operation over the full military temperature range of -55®C to 125°C. 
The SN74ABT162825 Is characterized for operation from -40°C to 85°C. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
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SN54ABT162825, SN74ABT162825 
18-BIT BUFFERS/DRiVEfiS 
WITH 3-STATE OUTPUTS 

SCBS474-JUNE 1994_ 


FUNCTION TABLE 
(each 9-bit buffer) 


1 INPUTS 1 

OUTPUT 

Y 

OE1 

SE2 

A 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

Z 

X 

H 

X 

z 


logic symbolt 


logic diagram (positive logic) 


idlT 

ldE2 

20ET 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

2A1 

2A2 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


56 

28 K 

29 N 

56 

54 

52 

51 

49 

48 

47 

45 

44 

41 

40 

38 

37 

36 

34 

33 

31 

30 


EN1 


EN2 


1 V 









2V 










3 

5 

6 

8 

9 

10 

12 

13 

16 

17 

19 

20 

21 

23 

24 

26 

27 


1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

1Y9 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 




t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 
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SN54ABT162825, SN74ABT162825 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS474-JUNE 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq .. -0.5 V to 7 V 

Input voltage range, Vi (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output In the low state, Iq . 30 mA 

Input clamp current, I|k (V| < 0) .-18 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DL package.1.4 W 

Storage temperature range. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT162825 

SN74ABT162825 

UNIT 



MiN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

IQH 

High-level output current 

-12 

-12 

mA 

'OL 

Low-level output current 

12 

12 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

HSU 


NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT162825, SN74ABT162825 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS474-JUNE 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25“C 

SN54ABT162825 

SN74ABT162825 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4-5 V, ll=-18mA 

-1.2 

-1.2 

-1-2 

V 

Vqh 

Vcc = 4.5 V, Iqh = -1 mA 

3.35 

3.35 

3.35 

V 

Vcc = 5 V, Iqh = -1 iTTiA 

3.85 

3.85 

3.85 

Vcc = 4.5 V 

lOH = - 3 mA 

3.1 

3.1 

3.1 

IOH*“12mA 

2.6* 


2.6 

Vql 

Vcc = 4.5 V 

lOL = 8 mA 

0.4 0.8 

0.8 

0.65 

V 

IOL=12mA 



0.8 

il 

Vcc = 5.5 V, V| = Vcc or GND 

±1 

±1 

±1 

HA 

•OZH 

Vcc = 5.5 V, Vo = 2.7 V 

10 

10 

10 

mA 

•OZL 

Vcc = 5.5 V, Vo = 0.5 V 

-10 

-10 

-10 

mA 

•off 

Vcc = 0. V|orVo<4.5V 

±100 


±100 

pA 

•CEX 

Vcc = 5.5 V, Vo = 5.5 V | Outputs high 

50 

50 

50 

mA 

lo* 

Vcc = 5.5 V, Vo = 2.5 V 

-25 -55 -100 

-25 -100 

-25 -100 

mA 

'cc 

Vcc = 5.5 V, •O = 0> 

V| = Vcc or GND 

Outputs high 

2 

2 

2 

mA 

Outputs low 

30 

30 

30 

Outputs disabled 

2 

2 

2 

^•cc§ 

Vcc = 5.5 V, 
One input at 

3.4 V, 

Other inputs 
at Vcc or 

GND 

Data inputs 

Outputs enabled 

50 

50 

50 

UA 

Outputs disabled 

50 

50 

50 

Control inputs 

50 

50 

50 

Ci 

V| = 2.5 V or 0.5 V 

3 



PF 

Co 

Vo = 2.5 V or 0.5 V 

8 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 6 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ This is the increase in supply current for each Input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT162825, SN74ABT162825 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS474-JUNE 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

500 Q 


O Open 
9 GND 


TEST 

SI 

tPLH/tpHL 

Open 

tpLZ/tpZL 

7V 

IPHZ/tPZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Input 


N- 

I 



VOLTAGE WAVEFORMS 
PULSE DURATION 


3V 

OV 


Input 
(see Note B) 


Output 


Output 




tPLH -►! 


k-4- 


I 

tpHL-n^—► 




tpHL 


: 1.5 V 


^ . »! •'" *PLH 




M.5V 


3V 

OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Timing Input 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


ZXEZXE 


tpZL 


*PLZ 


I I *PHZ 
*PZH ->| *- 


iJPHZ ->l 

|“l_I_ 

yTTw ^OH-0-3V 


3V 

OV 

3.5 V 
VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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■ • Output Ports Have Equivalent 25-^ Series 

I Resistors, So No External Resistors Are 
I Required 

I • Members of the Texas Instruments 
I Widebus™ Family 

• State-of-the-Art BiCMOS Design 

Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25X 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outiine (DL) Package and 
380-mii Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mii Center-to-Center 
Spacings 

description 

The 'ABT162827 are nonlnverting 20-bit buffers 
composed of two 10-bit buffers with separate 
output-enable signal s. Fo r eith er 10- bit buffer , the 
t wo ou tput-enable (10E1 and 10E2 or20E1 and 
20E2) inputs must both be low for the 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
10-bit buffer are in the high-impedance state. 

The outputs, which are designed to source or sink 
up to 12 mA, include 25-Q series resistors to 
reduce overshoot and undershoot. 


SN54ABT162827, SN74ABT162827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS248A- JULY 1993 - REVISED JULY 1994 


SN54ABT162827... WD PACKAGE 
SN74ABT162827... DL PACKAGE 
(TOP VIEW) 


10^ 

[ 

1 

^1 

1Y1 

[ 

2 

55 . 

1Y2 

[ 

3 

54; 

GND 

[ 

4 

53; 

1Y3 

[ 

5 

52; 

1Y4 

[ 

6 

51: 

Vcc 

t 

7 

50; 

1Y5 

[ 

8 

49 ] 

1Y6 

[ 

9 

48 ] 

1Y7 

[ 

10 

47 ] 

GND 

[ 

11 

46 ] 

1Y8 

[ 

12 

45 ] 

1Y9 

[ 

13 

44 ] 

1Y10 

c 

14 

43 ] 

2Y1 

[ 

15 

42 ] 

2Y2 

[ 

16 

41 ] 

2Y3 

[ 

17 

40 ] 

GND 

[ 

18 

39 ] 

2Y4 

[ 

19 

38 ] 

2Y5 

[ 

20 

37 ] 

2Y6 

[ 

21 

36 ] 

Vcc 

[ 

22 

35 ] 

2Y7 

[ 

23 

34 ] 

2Y8 

[ 

24 

33 ] 

GND 

[ 

25 

32 ] 

2Y9 

[ 

26 

31] 

2Y10 

[ 

27 

30 ] 

20E1 

[ 

28 

29 ] 


1^ 

1A1 

1A2 

GND 

1A3 

A14 

Vcc 

1A5 

1A6 

1A7 

GND 

1A8 

1A9 

1A10 

2A1 

2A2 

2A3 

GND 

2A4 

2A5 

2A6 

Vcc 

2A7 

2A8 

GND 

2A9 

2 A10 

20E2 


To ensure the hIgh-Impedance state during power up or power down, OE should be tied to Vcc through a puilup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162827 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162827 Is characterized for operation over the full military temperature range of ~55°C to 125°C. 
The SN74ABT162827 is characterized for operation from •~40°C to 85®C. 


Widebus and EPIC-IIB are trademarks of Texas 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


Instruments Incorporated. _ 
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SN54ABT162827, SN74ABT162827 
20-BiT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS248A~ JULY 1993 - REVISED JULY 1994_ 


FUNCTION TABLE 
(each 10-blt buffer) 


INPUTS 

OUTPUT 

Y 

OET OE2 A 

L L L 

L 

L L H 

H 

H X X 

Z 

X H X 

z 


logic symbolt 


logic diagram (positive logic) 


10E1 

10E2 

20ET 

20l2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

1A10 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2A9 

2A10 


56 

28 N 

29 

55 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

30 


EN1 


EN2 


1 IV 










> 

CM 











3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

27 


1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

1Y9 

1Y10 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

2Y10 




tjhis symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 
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SN54ABT162827, SN74ABT162827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS248A - JULY 1993 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... “0-5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 6.5 V 

Current Into any output in the low state, Iq . 30 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DL package . 1.4 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 160®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations ajppWcation note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT162827 

SN74ABT162827 




MIN 

MAX 

MIN 

MAX 


Vcc 

Supply voltage 

4.6 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-12 

-12 

mA 

•OL 

Low-level output current 

12 

12 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT162827, SN74ABT162827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS248A^ JULY 1993 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25X 

SN54ABT162827 

SN74ABT162827 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

VlK 

Vqq = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vqq = 4.5 V, Iqh = “ "i niA 

3.35 

3.3 

3.35 

V 

Vqq = 5 V, Iqh = -1 niA 

3.85 

3.8 

3.85 

Vqq = 4.5 V 

Iqh * - 3 niA 

3.1 

3 

3.1 

lOH'-ISmA 

2.6* 


2.6 

VoL 

Vqq = 4.5 V 

Iql - 8 mA 

0.4 0.8 

0.8 

0.65 

V 

l0L=12mA 



0.8 

l| 

Vqq = 5.5 V, V| = VQQorGND 

±1 

±1 

±1 

pA 

'OZH* 

Vqq = 5.5 V, Vq = 2.7 V 

50 

50 

50 

pA 

Iqzl* 

Vqq = 6.5 V, Vq = 0.5 V 

-50 

-50 

-50 

pA 

loff 

Vqq = 0, V|orVo<4.5V 

±100 


±100 

pA 

'CEX 

Vqq = 5.5 V, 

Vq = 5.5 V 

Outputs high 

50 

50 

50 

pA 

io§ 

Vqq = 5.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

'cc 

Vqq = 5.5 V, lo = 0, 

V| = Vqq or GND 

Outputs high 

2 

2 

2 

mA 

Outputs low 

32 

32 

32 

Outputs disabled 

2 

2 

2 

AlQQli 

Vqq = 5.5 V. 
One input at 
3.4 V, 

Other Inputs 
at Vqq or 

GND 

Data inputs 

Outputs enabled 

1 

1.5 

1 

mA 

Outputs disabled 

0.05 

1 

0.05 

Control inputs 

1.5 

1.5 

1.5 

Ci 

V| = 2.5 V or 0.5 V 




PF 

Co 

Vo = 2.5Vor 0.5 V 




pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vqq = 5 V. 

t The parameters Iqzh Q'^cI Iqzl include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND, 
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SN54FB1650, SN74FB1650 
18-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVERS 


SCBS178C - AUGUST 1992 - REVISED JULY 1994 


• Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus+) 
Standards 

• TTL A Port, Backplane Transceiver Logic 
BPort 

• Open-Collector B-Port Outputs Sink 100 mA 

• Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 


• B-Port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• TTL Input Structures Incorporate Active 
Clamping and Bus-Hold Networks 

• Package Options Include High-Power 
Shrink Quad Flat (PCA) Package With 
0.5-mm Pin Pitch and Ceramic Quad Flat 
(HQA) Package 


NC 

Vcc 

GND 

1A06 

1AI6 

1A07 

1AI7 

GND 

1A08 

1AI8 

1A09 

1AI9 

GND 

2A01 

2AI1 

2A02 

2AI2 

GND 

2A03 

2AI3 

2A04 

2AI4 

GND 

Vcc 

NC 


SN54FB1650... HQA PACKAGE 
SN74FB1650 ... PCA PACKAGE 
(TOP VIEW) 



NC - No internal connection 


1B2 

GJ^D 

1B3 

1B4 

G_Np 

1B5 

1B6 

GJ^D 

1B7 

1B8 

GJ^D 

1B9 

N^ 

2B1 

G_r^D 

2^ 

2B3 

G_Np 

2B4 

2B5 

GJ^D 

2B6 

2B7 

GJ^D 

2B8 
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SN54FB1650, SN74FB1650 

18-BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 


SCBS178C-AUGUST 1992- REVISED JULY 1994 


description 

The TB1650 contains two 9-bit transceivers designed to translate signals between TTL and backplane 
transceiver logic (BTL) environments. They are specifically designed to be compatible with IEEE 1194.1 -1 (BTL) 
and IEEE 896.2-1991 {Futurebus+) standards. 

The B port operat es at B TL signal levels. Th^open-collector B ports are s pecifi ed to sink 100 mA. Two output 
enables, OEB ^d OEB, are provided for the B outputs. When OEB Is low, OEB Is high, or Vcc >s typically less 
than 2.5 V, the B port Is turned off. 

The A port operates at TTL signal levels. The A outputs reflect the inverse of the data at the B port when the 
A-port output enable, OEA, Is high. When OEA Is low or when Vcc‘S typically less than 2.5 V, the A outputs are 
In the hIgh-Impedance state. 

Active bus-hold circuitry Is provided to hold unused or floating TTL Inputs at a valid logic state. 

BIAS Vcc establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vcc not connected. 
BG Vcc BG GND are the supply inputs for the bias generator. 

The SN54FB1650 Is characterized for operation over the full military temperature range of ~55°C to 125°C.The 
SN74FB1650 Is characterized for operation from -40®C to 85°C. 


Function Tables 
TRANSCEIVER 


INPUTS 

FUNCTION 

OlA OEA OEB OlB 

X X H L 

L H X X 

L H H L 

A data to B bus 

B data to A bus 

A data to B bus, B data to A bus 

X X L X 

X X X H 

B-bus isolation 

H X X X 

X L X X 

A-bus isolation 


STORAGE MODE 


INPUTS 

FUNCTION 

LE CLK 

■ 

Transparent 

Store data 

Storage 
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SN54FB1650, SN74FB1650 
18-BiT ni/BTL UNIVERSAL STORAGE TRANSCEIVERS 


SCBS178C-AUGUST 1992 - REVISED JULY 1994 


functional block diagram 

10EB 


10EB 

1CLKAB 

1LEAB 

1LEBA 

1CLKBA 

10EA 


10EA 
1AI1 


1A01 



1B1 


To Eight Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. BIAS Vcc. BG Vcc . -0.5 V to 7 V 

Input voltage range, V|: except B port . -1.2 V to 7 V 

Bport . -1.2 V to 3.5 V 

Input current range (except B_port) . -40 mA to 5 mA 

Voltage range applied to any B output in the disabled or power-off state . -0.5 V to 5.5 V 

Voltage range applied to any output in the high state .. — -0.5 V to Vqc 

Current applied to any single output in the low state: A port. 48 mA 

B port.. 200 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 1): PCA package . 1.8 W 

Storage temperature range . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 75 mils. For 
more information, refer to the Package Thermal Considerations application note In the 1994 ABT Advanced BiCMOS Technology Data 
Book, literature number SCBD002B. 
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SN54FB1650, SN74FB1650 

18-BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 

SCBS178C ^AUGUST 1992 - REVISED JULY 1994_ 


recommended operating conditions (see Note 2) 



SN54FB1650 

SN74FB1650 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc. Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

BIAS Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

Bport 

1.62 2.3 

1.62 2.3 

V 


2 

2 

V|[_ Low-level input voltage 

Bport 

0.75 1.47 

0.75 1.47 

V 


0.8 

0.8 

l|K Input clamp current | 

-18 

-18 

mA 

Iqh High-level output current 

A port 

-3 

-3 

mA 

Iql Low-level output current 

A port 

24 

24 

mA 

Bport 

100 

100 

Ta Operating free-air temperature | 

-55 125 

-40 85 

oc 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

SN54FB1650 

SN74FB1650 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc* 4.5 V, l| = -18mA 

-1.2 

-1.2 

V 

VOH 

AO port 

Vcc = 4.5 V 

Iqh = "1 niA 



V 

Iqh * -”3 niA 

2.5 3.3 

2.5 3.3 

VoL 

AO port 

Vcc * 4.5 V, Iql * 24 mA 

0.35 0.5 

0.35 0.5 

V 

Bport 

Vcc = 4.5 V 

•OL * 50 mA 

0.75 1.1 

0.75 1.1 

Iql = 100 niA 

1.15 

1.15 

l| 


Vcc* 5.5 V, V| = 6.5V 

50 

50 

fiA 

l|H* 


Vcc* 5.5 V, V| = 2.7V 

50 

50 

mA 

l|L* 


Vcc* 5.5 V, V| = 0.5V 

-50 

-50 

mA 

Bport 

Vcc * 5.5 V, V| = 0.75 V 

-100 

-100 

lOZH 

AO port 

Vcc* 5.5 V, Vo = 2.7V 

50 

50 

mA 

'OZL 

AO port 

Vcc* 5.5 V, Vo = 0.5V 

-50 

-50 

fiA 

lOH 

B port 

Vcc * 0 to 5.5 V, Vq = 2.1 V 

100 

100 

mA 

ios§ 

A port 

Vcc * 5.5 V, Vq = 0 

o 

lO 

T 

o 

00 

1 

-30 -150 

mA 

'cc 

A port to B port 

Vcc * 5.5 V, iQ = 0 

25 

25 

mA 


60 

60 

Outputs disabled 



Ci 

V| = Vcc orGND 

5 

5 

PF 

m 

A port 

Vo = Vcc 0*' Qnd 



pF 

Cio 

Bport per P1194.0 

Vcc*0to4.5V 

6 

6 

pF 

Vcc * 4.5 V to 5.5 V 

5 

5 


t All typical values are at Vcc = 5 V, T/\ = 25®C. 

t For I/O ports, the parameters Ijh and I|l include the off-state output current. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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SN54FB1650, SN74FB1650 
18-BIT nUBTL UNIVERSAL STORAGE TRANSCEIVERS 


SCBSi 78C - AUGUST 1992 - REVISED JULY 1994 


live-insertion specifications over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

SN54FB1650 

SN74FB1650 

UNIT 

MIN MAX 

MIN MAX 

Ice (BIAS Vec) 

Vec = 0 to 4.5 V 

Vb = 0 to 2 V, V| (BIAS Vec) = 4.5 V to 5.5 V 

450 

450 

mA 

Vec = 4.5 V to 5.5 V 

10 

10 

Vo 


Vec * 0, V| (BIAS Vec) = 4.5 V to 5.5 V 

1.62 2.1 

1.62 2.1 

V 

'0 

B port 

VeC = 0. Vb = 1 V, V| (BIAS Vec) = 4.5 V to 5.5 V 

-1 

-1 

mA 

Vec = 0 to 5.5 V, OEB = 0 to 0.8 V 

100 

100 

Vec = 0 to 2.2 V, OEB = 0 to 5 V 

100 

100 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 





SN54FB1650 

SN74FB1650 

UNIT 




MIN MAX 

MIN MAX 

tclock 

Clock frequency 




MHz 

tw 

Pulse duration 

LE high 



ns 

CLK high or low 



tsu 

Setup time 

Al or B before LE 

2 

2 

ns 

Al or B before CLKT 

2 

2 

th 

Hold time 

Al or Barter LE 

1 

1 

ns 

Al or B after CLKT 

1 

1 
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SN54FB1650, SN74FB1650 

18-BIT nUBTL UNIVERSAL STORAGE TRANSCEIVERS 

SCBS178C - AUGUST 1992 - REVISED JULY 1994__ 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

SN54FB1650 

SN74FB1650 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

Al 

B 

5 

5 

ns 

tPHL 

5 

5 

tPLH 

LEAB 

B 

6 

6 

ns 

tPHL 

6 

6 

tPLH 

CLKAB 

B 

6 

6 

ns 

tPHL 

6 

6 

tPLH 

LEBA 

AO 

6 

6 

ns 

tPHL 

6 

6 

tPLH 

CLKBA 

AO 

6 

6 

ns 

tPHL 

6 

6 

tPLH 

B 

AO 

5 

5 

ns 

tPHL 

5 

5 

tPLH 

OEB orOEB 

B 

5 

5 

ns 

tPHL 

5 

5 

tpZH 

OEA orOEA 

AO 

6 

6 

ns 

tpZL 

5 

6 

tPHZ 

OEA or OEA 

AO 

6 

5 

ns 

tPLZ 

5 

5 

^sk(p)^ 

Skew for any single 
channel |tpHL”tpLHl 

Al to B or B to AO 

0.5 

0.5 

ns 

tsk(o)^ 

Skew between drivers 
in the same package 

Al to B or B to AO 

1 

1 

ns 

tt 

Transition time, B outputs (1.3 V to 1.8 V) 

1 2 3 

1 2 3 

ns 

Transition time, AO outputs (10% to 90%) 



tPR 

B-port input pulse rejection 

1 

1 

ns 


t All typical values are at Vcc = 5 V, = 25°C. 
t Skew values are applicable for through mode only. 
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SN54FB1650, SN74FB1650 
18-BIT HL/BTL UNIVERSAL STORAGE TRANSCEIVERS 


SCBS178C - AUGUST 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 

2.1 V 


From Output 
Under Test 


Cl = 50 pF J_ 
(see Note A)' 


500 Q 

-AAAr- 


5000 


7V 


O QND 


16.5 0 


^ ' From Output 

O Open Under Test 


4 Test 
Point 


30 pF 
(see Note A) 


TEST 

SI 

tPLH^tPHL 

tPLZ/tpZL 

tPHZ/tpZH 

Open 

7V 

GND 


LOAD CIRCUIT FOR A OUTPUTS 


LOAD CIRCUIT FOR B OUTPUTS 



Input 1.5 V 


XE 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Input 
(see Note B) 




tpHL— 


^ 


3V 

OV 


-3V 

.5V 


tPLH 


Output 


" ^1.55 V 


VOH 


1.55 V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 


Input 
(see Note B) 




tPHL—V 


~^ ^1.55V 


VoL 


2V 
1 V 


I 


■tPLH 


Output 


Vll. 


I/— VoH 

/l.5V 
---^OL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 


Timing input 




-M- 


th 


Data Input 




VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


3 V 
0 V 

3V 

OV 


Output 
Control 
(see Note B) 


Output 
SI at7V 
(see Note C) 


—V j — 

Vl.5V /l.5V 

IN- 1 _OV 

tpZL-»! 1^ I , 

I ->| k- tPLZ 

^l I ' ^ 

V'”' lid 

tPHZ-H 


3.5 V 


0.3 V 
- VoL 


tp2H-H K“ 


Output 
(see Note C) 




-VoH 

VOH-0.3V 

- «0V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: TTL inputs - PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, 
tf < 2.5 ns. BTL inputs - PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuits and Voltage Waveforms 
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SN54FB1651, SN74FB1651 
17-BIT nUBTL UNIVERSAL STORAGE TRANSCEIVERS 

WITH BUFFERED CLOCK LINES 

sees 177B-OCTOBER 1993-REVISED JULY 1994 


• Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus-i-) 
Standards 

• TTL A Port, Backplane Transceiver Logic 
BPort 

• Open-Collector B-Port Outputs Sink 100 mA 

• Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 


• B-Port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• TTL-Input Structures Incorporate Active 
Clamping and Bus-Hold Networks 

• Package Options Include High-Power 
Shrink Quad Flat (PCA) Package With 
0.5-mm Pin Pitch and Ceramic Quad Flat 
(HQA) Package 


SN54FB1651... HQA PACKAGE 
SN74FB1651 ... PCA PACKAGE 
(TOP VIEW) 


Ncq 

Vec . 
GND i: 
1A06C 
1AI6 C 
1A07 C 
1AI7I: 
GND C 
1A08 C 
lAISC 
1A09 C 
1AI9 C 
GND C 
2CLK’ C 
NC C 
2A02 C 
2AI2 C 
GND C 
2A03 C 
2AI3 C 
2A04 C 
2AI4 C 
GND C 

Vec c 

NC C 



2CLKAB 

GJ^D 

2B2 

2B3 

GJ^D 

2B4 

2B5 

GJ^D 

2B6 

2B7 

GJ^D 

2B8 


uuuuuuuuuuuuuuuuuuuuuuuuu 

to 

s 

CM 



CM CM 


NC ” No internal connection 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue thme products without notice. 
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SN54FB1651, SN74FB1651 

17-BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 
WITH BUFFERED CLOCK LINES 

SCBS177B - OCTOBER 1993 - REVISED JULY 1994_ 


description 

The TB1651 contains an 8-bit and a 9-bit transceiver with a buffered clock. The clock and the transceivers are 
designed to translate signals between TTL and backplane transceiver logic (BTL) environments. They are 
specifically designed to be compatible with IEEE 1194.1-1 (BTL) and IEEE 896.2-1991 (Futurebus+) standards. 

The B port operat es at B TL signal levels. Th^open-collector B ports are s pecifi ed to sink 100 mA. Two output 
enables, OEB a_nd OEB, are provided for the B outputs. When OEB is low, OEB is high, or Vcc typically less 
than 2.5 V, the B port is turned off. 

The A port operates at TTL signal levels. The A outputs reflect the Inverse of the data at the B port when the 
A-port output enable, OEA, is high. When OEA Is low or when Vqq is typically less than 2.5 V, the A outputs are 
in the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating TTL inputs at a valid logic state. 

BIAS Vcc establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vcc is not connected. 
BG Vcc Q'^cl BG GND are the supply inputs for the bias generator. 

The SN54FB1651 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74FB1651 is characterized for operation from -40°C to 85°C. 

Function Tables 


TRANSCEIVER 


1 INPUTS 

FUNCTION 

OEA 

OEA 

OEB 

OEB 

X 

X 

H 

L 

A data to B bus 

L 

H 

X 

X 

B data to A bus 

L 

H 

H 

L 

A data to B bus, B data to A bus 

X 

X 

L 

X 


X 

X 

X 

H 

B-bus isolation 

H 

X 

X 

X 


X 

L 

X 

X 

A-bus isolation 


STORAGE MODE 


INPUTS 

FUNCTION 

LE CLK 

H X 

L T 

L L 

Transparent 

Store data 

Storage 
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SN54FB1651, SN74FB1651 
17.BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 

WITH BUFFERED CLOCK LINES 

_SCBS177B - OCTOBER 1993 - REVISED JULY 1994 


functional block diagram 
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SN54FB1651, SN74FB1651 

17-BIT nUBTL UNIVERSAL STORAGE TRANSCEIVERS 
WITH BUFFERED CLOCK LINES 

SCBS177B - OCTOBER 1993 ~ REVISED JULY 1994 



To Seven Other Channels 
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SN54FB1651, SN74FB1651 
17-BIT nUBTL UNIVERSAL STORAGE TRANSCEIVERS 

WITH BUFFERED CLOCK LINES 

_SCBS177B - OCTOBER 1993 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc. BIAS Vcc. BG Vcc . -0-5 V to 7 V 

Input voltage range. V|: except B port . -1.2 V to 7 V 

Bport .. -1.2 V to 3.5 V 

Input current range (except B_port) . -40 mA to 5 mA 

Voltage range applied to any B output In the disabled or power-off state . -0.5 V to 5.5 V 

Voltage range applied to any output in the high state . -0.5 V to Vcc 

Current applied to any single output in the low state: A port. 48 mA 

B port. 200 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 1): PCA package . 1.8 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 75 mils. For 
more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology Data 
Book, literature number SCBD002B. 


recommended operating conditions (see Note 2) 



SN54FB1651 

SN74FB1651 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc, BG Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

BIAS Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

VIH High-level input voltage 

B port 

1.62 2.3 

1.62 2.3 

V 

Except B port 

2 

2 

V|L Low-level input voltage 

B port 

0.75 1.47 

0.75 1.47 

V 

Except B port 

0.8 

0.8 

l|K Input clamp current | 

-18 

-18 

mA 

Iqh High-level output current 

A port 

-3 

-3 

mA 

Iql Low-level output current 

A port 

24 

24 

mA 

Bport 

100 

100 

Ta Operating free-air temperature 

-55 125 

-40 85 

‘’C 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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SN54FB1651, SN74FB1651 

17-BIT HL/BTL UNIVERSAL STORAGE TRANSCEIVERS 
WITH BUFFERED CLOCK LINES 

SCBS177B - OCTOBER 1993 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

SN54FB1651 

SN74FB1651 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.6 V, l| = -18mA 

-1.2 

-1.2 

V 

1 

VOH 

AO port 

Vcc = 4.5 V 

IOH = -1 roA 



V 

lOH = -3 mA 

2.6 3.3 

2.5 3.3 

VOL 

AO port 

Vcc = 4.5 V, lot = 24 mA 

0.36 0.6 

0.35 0.5 

V 

B port 

Vcc = 4.5 V 

lOL = 50 mA 

0.75 1.1 

0.75 1.1 

lOL* 100 mA 

1.15 

1.15 

ii 

Except B port 

Vcc = 5-5 V, V| = 5.5 V 

50 

50 

mA 

l|H* 

Except B port 

Vcc = 6-5 V, V| = 2.7 V 

50 

50 

liA 

IlL* 

Except B port 

Vcc = 5.6 V, V| = 0.6 V 

-50 

-50 

pA 

B port 

Vcc = 5.6 V, V| = 0.76 V 

-100 

-100 

'OZH 

AO port 

Vcc = 5.6 V, Vq = 2.7 V 

50 

50 

mA 

lOZL 

AO port 

Vcc = 5.6 V, Vo = 0.5 V 

-50 

-50 

mA 

lOH 

B port 

Vcc = 0 to 5.5 V, Vo = 2.1 V 

100 

100 

mA 

ios§ 

A port 

Vcc = 5.6 V, Vo = 0 

-30 -150 

-30 -150 

mA 

icc 

A port to B port 

Vcc = 5.6 V, lo = 0 

25 

25 

mA 


60 

60 

Outputs disabled 



.9_ 

V| = Vcc or GND 

5 

5 

PF 

Co 

A port 

Vo = Vcc or C3ND 



PF 

on 

B port per P1194.0 

Vcc = 0to4.5V 

6 

6 

pF 

Vcc = 4.6 V to 6.6 V 

5 

5 


t All typical values are at Vcc = 5 V, Ta = 25®C. 

t For I/O ports, the parameters I|h and I|l include the off-state output current. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


live-insertion specifications over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

SN54FB1651 

SN74FB1651 

UNIT 

MIN MAX 

MIN MAX 

ICC (BIAS Vcc) 

Vcc = 0 to 4.5 V, 

Vb = 0 to 2 V, V| (BIAS Vcc) = 4.6 V to 6.6 V 

460 

460 

pA 

Vcc = 4.6 V to 5.5 V 

10 

10 

Vo 


Vcc = 0, V| (BIAS Vcc) “4.5 V to 5.5 V 

1.62 2.1 

1.62 2.1 

V 

lo 

B port 

Vcc = 0 , Vb = 1 V, V| (BIAS Vcc) = 4.6 V to 6.6 V 

-1 

-1 

pA 

Vcc = 0 to 6.6 V, OEB = 0 to 0.8 V 

100 

100 

Vcc = 0 to 2.2 V, OEB = Oto6V 

100 

100 
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SN54FB1651, SN74FB1651 
17-BIT nUBTL UNIVERSAL STORAGE TRANSCEIVERS 

WITH BUFFERED CLOCK LINES 

_SCBS177B - OCTOBER 1993 - REVISED JULY 1994 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



SN54FB1651 

SN74FB1651 

UNIT 

MIN MAX 

MIN MAX 

^clock Clock frequency 



MHz 

tyv Pulse duration 

LE high 



ns 

CLK high or low 



tsu Setup time 

Al or B before LE 

2 

2 

ns 

Al or B before CLKT 

2 

2 

th Hold time 

Al or B after LE 

1 

1 

ns 

Al or B after CLKT 

1 

1 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


> 

LU 

CC 

CL 


o 


Q 

O 

CC 

CL 


t All typical values are at Vcc = 5 V, Ta = 25®C. 
t Skew values are applicable for through mode only. 
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PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

SN54FB1651 

SN74FB1651 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

<PLH 

Al 

B 

5 

5 

ns 

*PHL 

5 

5 

tPLH 

LEAB 

B 

6 

6 

ns 

tPHL 

6 

6 

tPLH 

CLKAB 

B 

2.4 6.6 


ns 

tPHL 

2.2 6.5 

2.2 6.5 

tPLH 

2CLKAB 

2CLKAB 

3.9 10.2 

3.9 10.2 

ns 

tPHL 

3.8 10.1 

3.8 10.1 

tPLH 

LEBA 

AO 

6 

6 

ns 

tPHL 

6 

6 

tPLH 

CLKBA 

AO 

6 

6 

ns 

tPHL 

6 

6 

tPLH 

B 

AO 

5 

5 

ns 

tPHL 

5 

5 

tPLH 

2CLKAB 

2CLK’ 

4.3 12.7 

4.3 12.7 

ns 

tpHL 

4.5 12.4 

4.5 12.4 

tPLH 

OEB orO^ 

B 

5 

5 

ns 

tPHL 

5 

5 

tpZH 

OEA orOEA 

AO 

5 

5 

ns 

tpZL 

5 

5 

tPHZ 

OEA or OEA 

AO 

5 

5 

ns 

tPLZ 

5 

5 

•sk(p)* 

Skew for any single channel 
l<PHL-‘PLH 1 

Al to B or B to AO 

0.5 

0.5 

ns 

^sk(o)^ 

Skew between drivers 
in the same package 

Al to B or B to AO 

1 

1 

ns 

tt 

Transition time, B outputs (1.3 V to 1.8 V) 

1 2 3 

1 2 3 

ns 

Transition time, AO outputs (10% to 90%) 



»PR 

B-port input pulse rejection 

1 

1 

ns 
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PRODUCT PREVIEW 


SN54FB1651, SN74FB1651 

17-BIT nUBTL UNIVERSAL STORAGE TRANSCEIVERS 
WITH BUFFERED CLOCK LINES 

SCBS177B~ OCTOBER 1993 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 


500 Q 

500 Q 


o"'' 

O Open 

O GND 


From Output 
Under Test 


2.1 V 


16.5 0 


Test 

Point 


30 pF 
(see Note A) 


TEST 

SI 

tPLH/tPHL 

tPLZ/tpZL 

tPHZ/tpZH 

Open 

7V 

GND 


LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS 


N- W -►! 


Input 




3V 


OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


(see NoteB) 


-3V 

5V 

|\_-OV 


Output 


"^j-SSy 1.55' 


VOH 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 


Input 


(see Note 


mt / \ 

B) ^ 1.55 V > ^1.55 V 


2V 


1 V 


Output 


—«i 1.— 


1.5 V 


VOH 
1.5 V 

-- VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 


Timing Input 




N .: M 


tsu ' 


3V 

OV 

3V 


Data Input 




VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control 
(see Note B) 


Output 
SI at7V 
(see Note C) 


Output 
(see Note C) 



3.5 V 


tpHZ -H K- 
tpZH->l |4- 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: TTL inputs - PRR ^ 10 MHz, Zq = 50 Q, tr < 2.5 ns, 
tf < 2.5 ns. BTL inputs - PRR < 10 MHz, Zq = 50 t^ < 2.5 ns, tf < 2.5 ns. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuits and Voltage Waveforms 
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SN54FB2031, SN74FB2031 
9-BIT TTL/BTL ADDRESS/DATA TRANSCEIVERS 


• Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus-f) 
Standards 

• TTL A Port, Backplane Transceiver Logic 
B Port 

• Open-Collector B-Port Outputs Sink 100 mA 

• Minimum B-Port Edge Rate = 2 ns 

• Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 


SCBS176B - NOVEMBER 1991 - REVISED JULY 1994 

• BIAS Vcc Pin Minimizes Signal Distortion 
During Live Insertion/Withdrawal 

• B-Port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• TTL-Input Structures Incorporate Active 
Clamping Networks to Aid in Line 
Termination 

• Package Options Include Plastic Quad 
Flat (RC) Package and Ceramic Fiat (WD) 
Package 


SN54FB2031 ... WD PACKAGE 
(TOP VIEW) 


OEB 
OEA 
BIAS Vcc 

Vcc 

A1 
GND 
A2 
A3 
GND 
A4 
A5 
GND 
A6 
A7 
GND 
A8 
A9 
SEL1 
LCB 
BG Vcc 
LCA 
BG GND 
SELO 
TDO 



OEB 

TCK 

Vcc 

TMS 

^D 

B1 

^D 

B2 

^D 

B3 

^D 

B4 

^D 

B5 

^D 

B6 

^D 

B7 

^D 

B8 

^D 

B9 

Vcc 

TDI 


description 


SN74FB2031... RC PACKAGE 
(TOP VIEW) 



The 'FB2031 are 9-blt transceivers designed to translate signals between TTL and backplane transceiver logic 
(BTL) environments. They are specifically designed to be compatible with IEEE 1194.1-1991 (BTL) and 
IEEE 896.2-1991 (Futurebus+) standards. 


The B port operates at BTL-signal levels. The open-collector B p orts a re specified to sink 100 mA and have 
minimum o utput e dge rates of 2 ns. Two output enables, OEB and OEB, are provided for the B outputs. When 
OEB is low, OEB is high, or Vcc is typically less than 2.5 V, the B port is turned off. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54FB2031, SN74FB2031 

9-BIT nUBTL ADDRESS/DATA TRANSCEIVERS 


SCBS176B- NOVEMBER 1991 - REVISED JULY 1994 

description (continued) 

The A port operates at TTL-signal levels. The A outputs reflect the inverse of the data at the B port when the 
A-port output enable, OEA, is high. When OEA is low or when Vcc is typically less than 2.5 V, the A outputs are 
in the high-impedance state. 

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, which will be Implemented In a future version 
of the TB2031. Currently TMS and TCK are not connected and TDI is shorted to TOO. 

BIAS Vcc establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vcc 'S not connected. 

BG Vcc ^nd BG GND are the supply inputs for the bias generator. 

The SN54FB2031 is characterized for operation over the full military temperature range of “55°C to 125°C. The 
SN74FB2031 is characterized for operation from 0°C to 70®C. 


Function Tables 

TRANSCEIVER 


INPUTS 

FUNCTION 

OEA OEB OEB 

L H L 

A data to B bus 

H L X 

H X H 

B data to A bus 

H H L 

A data to B bus, B data to A bus 

L L X 

L X H 

isolation 


STORAGE MODE 


LCA, LCB 

RESULT 

0 

Transparent 

1 

Latches latched 

T 

Flip-flops triggered 


SELECT 


SEL1 

SELO 

MUX 

A->B 

MUX 

B-^A 

0 

0 

Latch 

Latch 

0 

1 

Thru 

Thru 

1 

0 

Flip-flop 

Flip-flop 

1 

1 

Flip-flop 

Latch 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


7-20 






SN54FB2031, SN74FB2031 
9-BIT TTL/BTL ADDRESS/DATA TRANSCEIVERS 


SCBS176B-NOVEMBER 1991 - REVISED JULY 1994 


functional block diagram 



To Eight Other Channels 


Pin numbers shown are for the RC package. 
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SN54FB2031, SN74FB2031 

9-BIT TTL/BTL ADDRESS/DATA TRANSCEIVERS 


SCBS176B - NOVEMBER 1991 - REVISED JULY 1994 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqq ... -0.5 V to 7 V 

Input voltage range, V|: except B port .... -1.2 V to 7 V 

Bpojt . -1.2 V to 3.5 V 

Input current range (except B_port) . ~40 mA to 5 mA 

Voltage range applied to any B output in the disabled or power-off state . -0.5 V to 5.5 V 

Voltage range applied to any output in the high state . -0.5 V to Vcc 

Current applied to any single output in the low state: A port... 48 mA 

B port.. 200 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 1): RC package .1.4 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 76 mils. For 
more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology Data 
Book, literature number SCBD002B. 


recommended operating conditions (see Note 2) 





SN54FB2031 

SN74FB2031 

UNIT 




MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc, BIAS Vcc. 
BG Vcc 

Supply voltage 


4.5 

5 

5.5 

4.5 

5 

6.5 

V 

V|H 

High-level Input voltage 

B port 

1.62* 


2.3 

1.62 


2.3 

\/ 


2 

2 


V|L 

Low-level Input voltage 

|gQQ2HI|[|||^^ 

0.75 


1.47* 

0.75 


1.47 

\/ 


0.8 

0.8 

V 

l|K 

Input clamp current 


-18 

-18 

mA 

lOH 

High-level output current 

A port 

-3 

-3 

mA 

lOL 

Low-level output current 

A port 

24 

24 

mA 

B port 

100 

100 

Ta 

Operating free-air temperature 


-55 


125 

0 



“C 


* On products compliant to MIL-STD-883, Class B, this parameter is based on characterization data but is not tested. 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54FB2031, SN74FB2031 
9<BiT nUBTL ADDRESS/DATA TRANSCEIVERS 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 


Except B port 


VOH A port 


A port 


B port 


Except B port 


Except B port 


lOH 


IOS§ IA port 



TEST CONDITIONS 

SN54FB2031 

MIN TYPt MAX 

Vcc = 4.5V, l| = -18mA | 

-1.2 

Vcc = 4.5V, l|=-40mA 

-0.5 

Vcc = 4.5V, IOH = -3mA 

2.5 3.3 

Vcc = 4.6 V, Iql = 24 mA 

0.35 0.6 

Vcc = 4.6 V, lOL = 80 mA 

0.75 1.1 

Vcc = 5.5 V, V| = 5.5 V 

50 

Vcc = 5.5 V, V| = 2.7 V 

50 

Vcc = 5.5 V, V| = 0.5 V 

-50 

Vcc = 5.5 V, V| = 0.75 V 

-100 

Vcc = 0 to 5.5 V, Vq = 2.1 V 

100 

Vcc = 5.6 V, Vq = 0 

-30 -150 

Vcc = 5.5 V, '0 = 0 

25 70 

60 80 

V| = Vcc orGND 

13 

Vq = Vcc o*" GND 

13 

Vcc = 0 to 4.5 V 

12 

Vcc = 4.5 V to 5.5 V 

11 


SN74FB2031 


MIN TYPt MAX 



A port 


B port per P1194.0 


t All typical values are at Vqc = 5 V, Ta = 25®C. 

t For I/O ports, the parameters I|h and I|l include the off-state output current. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

live-insertion specifications over recommended operating free-air temperature range 





PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserve the right to 
change or discontinue these products without notice. 
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SN54FB2031, SN74FB2031 

9-BIT nUBTL ADDRESS/DATA TRANSCEIVERS 


SCBS176B - NOVEMBER 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 


PARAMETER 


SN54FB2031 


Vcc = 5V, 
Ta = 25^C 


MIN TYP MAX 


1.2 


1 6 . 


MIN 

MAX 

1 

8 

0.8 

7.8 

1.2 

8.6 

1 8.3 

1 

9.1 

1.1 9 


0.5 

7.9 

0.6 

7.1 

1.1 

9.3 

0.9 

9.2 

0.7 

8.6 



SN74FB2031 


VcC = 5V, 
Ta = 25"C 


MIN TYP MAX 


5 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54FB2031, SN74FB2031 
9-BIT TTL/BTL ADDRESS/DATA TRANSCEIVERS 


SCBS176B - NOVEMBER 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 

2.1V 


From Output 
Under Test 


Cl = 50 pF . 
(see Note A)' 


500 Q 

-vw- 


500 0 


7V 


16.5 0 


c.| 4 From Output 

O Open Under Test" 


O GND 


30 pF 
(see Note A) 


Test 

Point 


TEST 

SI 

tpLH^tPHL 

tPLZ/tpZL 

tPHZ/tPZH 

Open 

7V 

GND 


LOAD CIRCUIT FOR A OUTPUTS 


LOAD CIRCUIT FOR B OUTPUTS 


tw 



Input 1.5 V 


XE 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Input 
(see Note 


g yilv \l-5V 


tPHL—]4- 


3V 

OV 

3V 

OV 


tPLH 


Output 


"N ^1.55V 1.55^ 


VOH 

/ 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 


Input 
(see Note 


►ut / 

_ A 


1.55 V 


" ^1.55 V 


tPHLH^ 


Output 


\i.sv / Z 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 


Timing Input 




Data Input 






,5 V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


3V 

OV 

3V 

OV 


Output 
Control 
(see Note B) 


1.5 V 


tpZL 


->! 




— 2V 

Output 

— 1 V 

SI at 7 V 


(see Note C) 

tPLH 


— VoH 
.5V 

Output 

--VOL 

(see Note C) 


tpzH-rt 


I -►! k- tpLz 

V-sv I 

tPHZ->| h- 


3V 


0 V 


3.5 V 


3V 


Vql 


— VoH 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: TTL inputs - PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, 
tf < 2.5 ns. BTL inputs - PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuits and Voltage Waveforms 
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SN54FB2032, SN74FB2032 
9-BIT nUBTL COMPETITION TRANSCEIVERS 


SCBS175B-NOVEMBER 1991 - REVISED APRIL 1994 


Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus+) 
Standards 

TTL A Port, Backplane Transceiver Logic 
B Port 

Open-Collector B-Port Outputs Sink 100 mA 
Minimum B^-Port Edge Rate = 2 ns 
Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 


SN54FB2032... WD PACKAGE 
(TOP VIEW) 


oeb[ 

1 


OEAt 

2 

47. 

BIASVcct 

3 

46 ! 

Vcc[ 

4 

45; 

A1[ 

5 

44 1 

gnd[ 

6 

43! 

A2[ 

7 

42 ] 

A3[ 

8 

41] 

gnd[ 

9 

40 ] 

A4[ 

10 

39 ] 

A5[ 

11 

38 ] 

GND[ 

12 

37 ] 

A6[ 

13 

36 ] 

A7[ 

14 

35 ] 

GND[ 

15 

34] 

A8[ 

16 

33 ] 

AP[ 

17 

32 ] 

GND[ 

18 

31] 

win[ 

19 

30 ] 

Vcc[ 

20 

29 ] 

LE[ 

21 

28 ] 

gnd[ 

22 

27 ] 

COMPETE [ 

23 

26 ] 

TDO[ 

24 

25 ] 


B1 


B4 

B5 

B6 

GND 

B7 

B8 

BP 

Vcc 

TDI 


BIAS Vcc Pin Minimizes Signal Distortion 
During Live Insertion/Withdrawal 

B-Port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 
TTL-Input Structures Incorporate Active 
Clamping Networks to Aid in Line 
Termination 

Package Options Include Plastic Quad 
Flat (RC) Packages and Ceramic Fiat (WD) 
Packages 

SN74FB2032... RC PACKAGE 
(TOP VIEW) 

o 




.CC<l]Q|CQi^„CCQ 



B2 

B3 

B4 

B5 

B6 

GND 

B7 

GND 


description 

The 'FB2032 are 9-blt transceivers designed to translate signals between TTL and backplane transceiver logic 
(BTL) environments and to perform bus arbitration. They are specifically designed to be compatible with 
IEEE 1194.1-1991 (BTL) and IEEE 896.2-1991 (Futurebus+) standards. 

The B port operates at BTL-signal levels. The open-collector B p orts a re specified to sink 100 mA and have 
minimum o utput e dge rates of 2 ns. Two output enables, OEB and OEB, are provided for the B outputs. When 
OEB is low, OEB Is high, or Vqc is typically less than 2.5 V, the B port is turned off. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54FB2032, SN74FB2032 

9-BIT HL/BTL COMPETITION TRANSCEIVERS 

SCBS175B ~ NOVEMBER 1991 - REVISED APRIL 1994_ 


description (continued) 

The A port operates at TTL-signal levels. The A outputs reflect the inverse of the data at the B port when the 
A-port output enable, OEA, is high. When OEA is low or when Vcc is typically less than 2.5 V, the A outputs are 
in the high-impedance state. 

The A-port data can be latched by taking the latch enable (LE) high. When LE is low, the latches are transparent. 

The Futurebus+ protocol logic can be activated by taking COMPETE low. The module (device) then compares 
its A data (arbitration number) against the A data of another identical module also connected to the B arbitration 
bus,jnd sets WIN high if the A data is greater than_the A data of the other module (i.e., has higher priorit y). A8 
and B8 are the most significant bits, and A1 and B1 are the least significant bits. If OEB is high and OEB is low 
during this operation, and the A bus of the first module wins priority, it will assert its arbitration number on the 
B-arbitration bus. 

AP and BP are the bus parity bits. The winning module may assert BP low if its parity bit (AP) Is high. 

In a typical operating sequence, a Futurebus+ arbitration controller will latch its arbitration number into the A 
port and wait for the results of a competition. When the competition is complete, and If the controller’s arbitration 
number did not win, the controller will read back the current value of the B bus (by taking OEA high) and 
determine the winning arbitration number. This allows the module to change its arbitration number for the next 
competition cycle, if desired. 

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, which will be implemented In a future version 
of the 'FB2032. Currently TMS and TCK are not connected and TDI is shorted to TOO. 

BIAS Vcc establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vcc's not connected. 

BG Vcc end BG GND are the supply inputs for the bias generator. 

The SN54FB2032 is characterized for operation over the full military temperature range of-55®C to 125®C. The 
SN74FB2032 is characterized for operation from 0°C to 70°C. 
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SN54FB2032, SN74FB2032 
9-BIT HL/BTL COMPETITION TRANSCEIVERS 


SCBS175B - NOVEMBER 1991 - REVISED APRIL 1994 


Function Tables 

TRANSCEIVER 


INPUTS 

FUNCTION 

OEA OEB OEB 

L H L 

A data to B bus 

H L X 

H X H 

B data to A bus 

H H L 



Isolation 


WIN 




INPUTS 



OEB 

OEB 

COMPETE 

DATA 

A1, A2t 

WIN 

H 

H 

X 

X 


H 

n 

H 

X 


H 

B 

L 

A1 <A2 

L 

H 

H 

L 

A2< A1 

H 


t A1 refers to the A data of Module 1 and A2 refers to the 
A data of Module 2. If LE=L, A=current A data. If LE=H, 
A=the value of A8-A1 prior to the most recent 
low-to-high transition of LE. 


BP 


INPUTS 

BP 

OEB 

1^1 

WIN 

AP* 


X 



H 


H 



H 

H 

n 


X 

H 

H 

B 

H 

L 

H 

H 

B 

H 

H 

L 


tif LE=U AP=current AP data, if LE=H, 
AP=the level of AP prior to the most 
recent low-to-high transition of LE. 
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SN54FB2032, SN74FB2032 

9-BIT TTUBTL COMPETITION TRANSCEIVERS 


SCBS175B - NOVEMBER 1991 - REVISED APRIL 1994 

functional block diagram 



Pin numbers shown are for the RC package. 
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SN54FB2032, SN74FB2032 
9-BIT TTUBTL COMPETITION TRANSCEIVERS 


SCBS175B - NOVEMBER 1991 - REVISED APRIL 1994 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc • • lli* . ”0.5 V to 7 V 

Input voltage range, Vji except BP, B port . -1.2 V to 7 V 

BP, B port . -1.2 V to 3.5 V 

Input current range (except Bjort) . -40 mA to 5 mA 

Voltage range applied to any B output in the disabled or power-off state . -0.5 V to 5.5 V 

Voltage range applied to any output In the high state . -0.5 V to Vqq 

Current applied to any single output in the low state: A port. 48 mA 

B port. 200 mA 

Maximum power dissipation at = 55°C (In still air) (see Note 1): RC package .1.4 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliabiiity. 

NOTE 1: The maximum package power dissipation is caicuiated using a junction temperature of 150®C and a board trace length of 75 mils. For 
more information, refer to the Package Thermal Considerations ajpphcaVion note in the 1994 ABT Advanced BiCMOS Technology Data 
Book, literature number SCBD002B. 


recommended operating conditions (see Note 2) 





SN54FB2032 

SN74FB2032 





MIN NOM 

MAX 

MIN NOM 

MAX 


Vcc, BIAS Vcc. 
BG Vcc 

Supply voltage 


4.5 5 

5.5 

4.5 5 

5.5 

V 

V|H 

High-level Input voltage 

BP, B port 

1.62 

2.3 

1.62 

2.3 

\/ 


2 

2 


V|L 

Low-level input voltage 

BP, B port 

0.75 

1.47 

0.75 

1.47 

y 


0.8 

0.8 


l|K 

Input clamp current 


-18 

-18 

mA 

•oh 

High-level output current 

AP. WIN, A port 


-3 

mA 

>OL 

Low-level output current 

AP, WIN, A port 


24 

mA 

BP, B port 

100 

100 


Ta 

Operating free-air temperature 


-55 

125 

0 

70 



NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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SN54FB2032, SN74FB2032 

9-BIT HL/BTL COMPETITION TRANSCEIVERS 

SCBS175B - NOVEMBER 1991 - REVISED APRIL 1994 _ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

_ 

TEST CONDITIONS 

SN54FB2032 

SN74FB2032 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

BP, B port 

Vcc = 4.5 V, l|=-18mA 

-1.2 

-1.2 

V 

Except B port 

Vcc = 4.5 V, l| = -40 mA 

-0.5 

-0.5 

Vqh 

AP, WIN, A port 

Vcc = 4.5 V, Iqh = -“3 niA 

2.5 3.3 

2.5 3.3 

V 

VOL 

AP, WIN, A port 

Vcc = 4.5 V, Iql = 24 mA 

0.35 0.5 

0.35 0.5 

V 

BP, B port 

Vcc = 4.5 V, Iql = 80 mA 

0.75 1.1 

0.75 1.1 

It 

Except BP, B port 

Vcc = 5.5 V, V|«5.5V 

50 

50 

mA 

l|H* 

Except B port 

Vcc = 5.5 V, V| = 2.7V 

50 

50 

mA 

III* 

Except BP, B port 

Vcc = 5.5 V, Vj = 0.5 V 

-50 

-50 

mA 

B port 

Vcc = 5.5 V, V| = 0.75 V 

-100 

-100 

Iqh 

BP, B port 

Vcc = 0 to 5.5 V, Vo = 2.1 V 

100 

100 

jiA 

ios§ 

AP, WIN, A port 

Vcc = 5.5 V, Vq = 0 

o 

LO 

T 

O 

CO 

1 

-30 -150 

mA 

•cc 

A port to B port 

Vcc = 5.5 V, >0 = 0 

25 

25 

mA 

B port to A port 

60 

60 

_ 

V| = Vcc or GND 

5 

5 

pF 

Co 

A port 

Vq = Vcc or GND 



PF 

Cio 

B port per P1194.0 

Vcc = 0 to 4.5 V 

6 

6 

pF 

Vcc = 4.5 V to 5.5 V 

5 

5 


t All typical values are at Vcc = 5 V, = aS’C. 

t For I/O ports, the parameters I|h and I|l include the oft-state output current. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


live-insertion specifications over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

SN54FB2032 

SN74FB2032 

UNIT 

MIN MAX 

MIN MAX 

Ice (BIAS Vcc) 

Vcc = 0 to 4.5 V 

Vb = 0 to 2 V, V| (BIAS Vcc) = 4.5 V to 5.5 V 

450 

450 

mA 

Vcc = 4.5 V to 5.5 V 

10 

10 

Vq 

B port 

Vcc = 0. V| (BIAS Vcc) = 4.5 V to 5.5 V 

1.62 2.1 

1.62 2.1 

V 

•o 

B port 

Vcc = 0 . Vb = 1 V, V| (BIAS Vcc) = 4.5 V to 5.5 V 

-1 

-1 

VJK 

Vcc = 0 to 5.5 V, OEB = 0 to 0.8 V 

100 

100 

Vcc = 0 to 2.2 V, OEB = 0 to 5 V 

100 

100 
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SN54FB2032, SN74FB2032 
9-BIT nUBTL COMPETITION TRANSCEIVERS 


SCBS175B - NOVEMBER 1991 - REVISED APRIL 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25®C 

SN54FB2032 

SN74FB2032 

UNIT 


MIN MAX 

MIN MAX 

MIN MAX 


tPLH 

AorAP 

Bor BP 


8 

8 

ns 

tPHL 


8 

8 

‘PLH 


Bn-1 


9 

9 

ns 

tPHL 

A 


9 

9 

tPLH 

A 

BP 


10 

10 

ns 

tPHL 



10 

10 

tPLH 

B 

Bn - 1 


9 

9 

ns 

tPHL 


9 

9 

tPLH 

LE 

B 


7.6 

7.5 

ns 

tPHL 


7.5 

7.5 

tPLH 

LE 

BP 


7.6 

7.5 

ns 

tPHL 


7.5 

7.5 

tPLH 

Bor BP 

AorAP 


7.5 

7.5 

ns 

*PHL 


7.5 

7.5 

tPLH 

B 

WIN 


8.5 

8.5 

ns 

tPHL 


8.5 

8.5 

IPLH 

A 

WIN 


7.6 

7.6 

ns 

tPHL 



7.6 

7.6 

tPLH 

LE 

WIN 


7 

7 

ns 

tPHL 


7 

7 

‘PLH 

COMPETE 

WIN 


5.5 

5.5 

ns 

*PHL 


5.5 

5.5 

‘PLH 


WIN 


6 

6 

ns 

tPHL 


6 

6 

‘PLH 

COMPETE 

B 


7.5 

7.5 

ns 

tPHL 


7.5 

7.5 

tPLH 

COMPETE 

BP 


6.5 

6.5 

ns 

‘PHL 


6.5 

6.5 

tPLH 

OEB 

B 


6.5 

6.5 

ns 

tPHL 


6.5 

6.5 

tPLH 

0^ 

B 


6.5 

6.5 

ns 

‘PHL 


6.5 

6.5 

‘PZH 

OEA 

A 


5.5 

5.6 

ns 

tpZL 

A 


5.5 

5.5 

tPHZ 

OEA 

A 


7 

7 

ns 

tPLZ 

A 


7 

7 

tt 

Transition time, B outputs (1.3 V to 1.8 V) 

2 

1 3 

1 3 

ns 

tPR 

B-port input pulse rejection 


1 

1 

ns 
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PRODUCT PREVIEW 


SN54FB2032, SN74FB2032 

9-BIT TTL/BTL COMPETITION TRANSCEIVERS 


SCBS175B-NOVEMBER 1991 -REVISED APRIL1994 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 


500 Q 

-•-vw 

I 500 Q 


o open 

O GND 


From Output 
Under Test 


2.1 V 


16.5 Q 



4 Test 
T Point 


30 pF 
(see Note A) 


TEST 

SI 

tPLH/tPHL 

tPLZ/tPZL 

tPHZ/tPZH 

Open 

7V 

GND 


LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS 



VOLTAGE WAVEFORMS 
PULSE DURATION 


3V 


OV 


Input 
(see Note 


j. 


5V 


tPHL- 


Output 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 


Input 
(see Note 


mt 

14 


.55 V 


" ^1.55 V 


2V 

IV 


tPHL- 


Output 




■ tpLH 

VoH 
1.5 V 
--VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 


Timing input 


Data Input 




VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


3V 

OV 


3V 

OV 


Output 
Control 
(see Note B) 


Output 
SI at7V 
(see Note C) 



3.5 V 


‘phz-H h" 

*PZH -rt K- I 


Output 
(see Note C) 




VOH 


0.3 V 


«0V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: TTL inputs - PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, 
tf < 2.5 ns. BTL inputs - PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuits and Voitage Waveforms 
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SN54FB2033, SN74FB2033A 
8-BIT nUBTL REGISTERED TRANSCEIVERS 


SCBS174D - NOVEMBER 1991 - REVISED JULY 1994 


• TTL A^ort, Backplane Transceiver Logic 
(BTL) B Port 

• Open-Collector B-Port Outputs Sink 
100 mA 

• Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 

• BIAS Vcc Pin Minimizes Signal Distortion 
During Live InsertionA/Vithdrawal 


• B-Port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• TTL-Input Structures Incorporate Active 
Clamping Networks to Aid in Line 
Termination 

• Package Options Include Plastic Quad 
Flat (RC) Package and Ceramic Flat (WD) 
Package 


SNS4FB2033... WD PACKAGE 
(TOP VIEW) 


SN74FB2033A ... RC PACKAGE 
(TOP VIEW) 


NC[ 1 
IMODE1 [ 2 
CLKAB/LEAB [ 3 
Vcct 4 

GND[5 
AH [ 6 
A01 [ 7 
AI2[8 
GND[ 9 
A02 [ 10 
AI3 [ 11 
AOS [ 12 
AI4 [ 13 
A04 [ 14 
LOOPBACK [ 15 
AI5[ 16 
A05[ 17 
AI6[ 18 
A06[l9 
AI7 [ 20 
GND [ 21 
A07[ 22 
AI8 i 23 
AOS [ 24 
GND [ 25 
Vcc [ 26 
CLKBA/LEBA t 27 
NC[28 


56 ]NC 
55 ] IMODEO 
54 ] BG Vcc 
53 ] OEA 
52 ] BG GND 
51 ] BIAS Vcc 
50 ] B1 
49 i^D 
48 ] B2 
47 ]^D 
46 ] B3 
45 ]^D 
44 ]B4 
43 j^D 
42 ]B5 
41 j^D 
40 ] B6 
39 ] GND 
38 ] B7 
37 i^D 
36 ]B8 
35 ] GND 
34 joM 
33 ] OEB 
32 ] Vcc 
31 ] OMODE1 
30 ] OMODEO 
29 ] NC 


3 Lu S 3 z 

a!0=z o5iiouJc5<|^ 
<<<0> oSSoiOmsIm 



\ 52 51 50 49 48 47 46 45 44 43 42 41 40 

GND 

]i 

39 [ 

A02 

]2 

38 [ 

AI3 

]3 

37 [ 

AOS 

]4 

36 [ 

AI4 

]5 

35 [ 

A04 

]6 

34 [ 

LOOPBACK 

]7 

33 [ 

AI5 

]8 

32 [ 

AOS 

]9 

31 [ 

AI6 

]10 

30 [ 

A06 

]11 

29 [ 

AI7 

]12 

28 [ 

GND 

]13 

27 [ 


14 15 16 17 18 19 20 21 22 23 24 25 26 T 


r^coooQ o<ot- ocqcqqIco 

0<0z ocqluljj ohiluzIQ^ 

<<o>ygg>ooo 

$ i i 

goo 


NC - No internal connection 


UNLESS OTHERWISE NOTED this docuimnt contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54FB2033, SN74FB2033A 

8-BIT nUBTL REGISTERED TRANSCEIVERS 


SCBS174D - NOVEMBER 1991 - REVISED JULY 1994 


description 

The SN54FB2033 and SN74FB2033A are 8-blt transceivers featuring a split input (Al) and output (AO) bus on 
the TTL-level A port. The common-l/0, open-collector B port operates at backplane transceiver logic (BTL) 
signal levels. 

The logic element for data flow in each direction is configured by two mode inputs (IMODE1 and IMODEO for 
B-to-A, OMODE1 and OMODEO for A-to-B) as a buffer, a D-type flip-flop, or a D-type latch. When configured 
in the buffer mode, the inverted input data appears at the output port. In the flip-flop mode, data is stored on the 
rising edge of the appropriate clock input (CLKAB/LEAB or CLKBA/LEBA). In the latch mode, the clock pins 
serve as active-high transparent latch enables. 

Data flow in the B-to-A direction, regardles^of the logic element selected, is further controlled by the 
LOOPBACK input. When LOOPBACK is low, B-port data is the B-to-A input. When LOOPBACK is high, the 
output of the selected A-to-B logic element (prior to inversion) is the B-to-A input. 

The AO port-enable/-disable control Is provided by OEA. When OEA is low or when Vcc is less than 2.6 V, the 
AO port is in the high-impedance state. When OEA Is high, the AO port is active (high or low logic levels). 

The B port is controlled by OE Band OEB. If OEB is low or OEB is high or when Vcc's iess than 2.5 V, the B port 
is inactive. If OEB is high and OEB is low, the B port is active. 

BG Vcc the bias generator reference inputs. 

The A-to-B and B-to-A logic elements are active regardless of the state of their associated outputs. The logic 
elements can enter new data (in flip-flop and latch modes)_or retain previously stored data while the associated 
outputs are in the high-impedance (AO port) or inactive (B port) states. 

Output clamps are provided on the BTL outputs to reduce switching noise. One clamp reduces Inductive ringing 
effects on Vqh during a low-to-high transition. The other clamps out ringing below the BTL Vql voltage of 0.75 V. 
Both these clamps are active only during AC switching and do not affect the BTL outputs during steady-state 
conditions. 

BIAS Vcc establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vcc's not connected. 

The SN54FB2033 is characterized for operation over the full military temperature range of-55®C to 125®C. The 
SN74FB2033A is characterized for operation from 0°C to 70°C. 
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SN54FB2033, SN74FB2033A 
8-BIT HL/BTL REGISTERED TRANSCEIVERS 


SCBS174D - NOVEMBER 1991 - REVISED JULY 1994 


Function Tables 

FUNCTION/MODE TABLE 
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SN54FB2033, SN74FB2033A 

8-BIT TTL/BTL REGISTERED TRANSCEIVERS 


SCBS174D - NOVEMBER 1991 - REVISED JULY 1994 


Function Tables (Continued) 

ENABLE/DiSABLE 



INPUTS 


OEA OEB OEB 


OUTPUTS 


B 




LOOPBACK 


LOOPBACK 

Qt 

L 

B port 

H 

Point Pt 


t Q is the input to the B-to-A 
logic element. 

t p is the output of the A-to-B 
logic element (see functional 
block diagram). 


SELECT 



FLIP-FLOP 


INPUTS 1 

OUTPUT 

CLK/LE 

DATA 

L 

X 

Qq 

T 

L 

H 

T 

H 

L 
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SN54FB2033, SN74FB2033A 
8-BIT nUBTL REGISTERED TRANSCEIVERS 


SCBS174D-NOVEMBER 1991 - REVISED JULY 1994 


functional block diagram 


OEB 

OEB 


OMODE1 

OMODEO 


CLKAB/LEAB 


AM 


IMODE1 

IMODEO 


CLKBA/LEBA 


A01 


OEA 


LOOPBACK 



B1 


Pin numbers shown are for the RC package. 
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SN54FB2033, SN74FB2033A 

8-BIT nUBTL REGISTERED TRANSCEIVERS 


SCBS174D~ NOVEMBER 1991 - REVISED JULY 1994 

absolute maximum ratings over operating free-air temperature range (unless otherwise noteci)t 


Supply voltage range, Vqq • • • . -0.5 V to 7 V 

Input voltage range, V|: except B port . -1.2 V to 7 V 

Bpojt . -1.2Vto3.5V 

Input current range, (except B port) . -40 mA to 6 mA 

Voltage range applied to any B output in the disabled or power-off state . -0.5 V to 3.5 V 

Voltage range applied to any output in the high state: A port .. -0.5 V to Vqc 

Current applied to any single output in the low state: A port.. 48 mA 

B port. 200 mA 

Maximum power dissipation at = 55®C (In still air) (see Note 1): RC package . 1.4 W 

Storage temperature range... -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 75 mils. For 
more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology Data 
Book, literature number SCBD002B. 


recommended operating conditions (see Note 2) 





SN54FB2033 

SN74FB2033A 

UNIT 




MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc. BG Vcc 

Supply voltage 


4.76 

6 

6.26 

4.76 

5 

5.25 

V 

BIAS Vcc 

Supply voltage 


4.5 

5 

6.5 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

B port 

1.62* 


^ 2.3 

1.62 


2.3 



2 

2 

V 

V|L 

Low-level input voltage 

B port 

0.75 


1.47* 

0.75 


1.47 



0.8 

0.8 

V 

lOH 

High-level output current 

AO port 



-3 

-3 

mA 

lOL 

Low-level output current 

AO port 

24 

24 


B port 



100 

100 

mA 

At/Av 

Input transition rise or fall rate 


10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 


125 

0 


70 

‘’C 


* On products compliant to MIL-STD-883, Class B, this .parameter Is based on characterization data but is not tested. 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54FB2033, SN74FB2033A 
8-BIT nUBTL REGISTERED TRANSCEIVERS 


SCBS174D-NOVEMBER 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


DADASaCTCD 

TCOT 

SN54FB2033 

SN74FB2033A 

UNIT 





MIN 

TYPt 

MAX 

MIN 

TYPt 

MAX 


Vcc = 4.75 V, 

l| = -18 mA 

-1.2 

-1.2 

V 



Vcc = 4.75 V to 5.25 V, 

IOH = -'i0MA 

VcC-1 

Vcc-1-1 


VOH 

AO port 

Vcc = 4.75 V 

Iqh = -3 mA 

2.5 

2.85 

3.4 

2.5 

2.85 

3.4 

V 



Iqh = -32 mA 

2 

2 



AO port 

Vcc = 4.75 V 

lOL = 20 mA 


0.33 

0.5 


0.33 

0.5 


VOL 

lOL = 55 mA 

0.8 

0.8 

\J 

B port 

Vcc = 4.75 V 

IOL= lOO mA 

0.76 


1.1 

0.76 


1.1 



|qI_ = 4 mA 

0.5 

0.5 


l| 

Except B port 

< 

O 

o 

II 

p 

V| = 5.25 V 

100 

100 

pA 

l|H 

Except B port 

Vcc = 5.25 V, 

V| = 2.7 V 

50 

50 

pA 

B port^ 

Vcc = 0 to 5.25 V, 

V| = 2.1 V 

100 

100 

l|L 


Vcc = 5.25 V, 

V| = 0.5 V 

-50 

-50 

pA 

B portt 

Vcc = 5.25 V, 

V| = 0.75 V 

jJ' -100 

-100 

lOH 

B port 

Vcc = 0 to 5.25 V, 

Vo = 2.1 V 

100 

100 

pA 

lOZH 

AO port 

Vcc = 5.25 V, 

Vo = 2.7 V 

50 

50 


lOZL 

AO port 

Vcc = 5.25 V, 

Vo = 0.5 V 

-50 

-50 

IxA 

ios§ 

AO port 

Vcc = 5.25 V, 

o 

II 

O 

> 

-40 

-80 

-150 

-40 

-80 

-150 

mA 

tec 

All outputs on 

Vcc = 5.25 V, 

Io = o 


45 

90 


45 

70 

mA 

■ 

Al port and 
control inputs 

V| = Vcc oi' gnd 

5 

5 

pF 

Cq 

AO port 

Vq = Vcc O'' GND 

5 

5 

pF 

n- f 

B port per P1194.0 

Vcc = 0 to 4.75 V 

8 

6 

pF 

C|o'' 

Vcc = 4.75 V to 5.25 V 

8 

6 


t All typical values are at Vcc == 5 V. 

t For I/O ports, the parameters I|h and I|l include the off-state output current. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
^ Parameter is based on characterization data but is not tested. 


live-insertion characteristics over recommended operating free-air temperature range (see Note 3) 


PARAMETER 

TEST CONDITIONS 

SN54FB2033 

SN74FB2033A 

UNIT 

MIN MAX 

MIN MAX 

Ice (BIAS Vcc) 

Vcc = 0 to 4.5 V 

Vb = 0 to 2 V, 

BIAS Vcc = 4.5 V to 5.5 V 

400 

400 

pA 

Vcc = 4.5 V to 5.5 V 

.. 10 

10 

Vo 


Vcc = 0. bias Vcc = 4.5 V to 5.5 V 

1.62 2.1 

1.62 2.1 

V 

lO 

B port 

Vcc = 0. Vb = 1 V, 

V| (BIAS Vcc) = 4.5 V to 5.5 V 


-1 

pA 

Vcc = 0 to 5.5 V, OEB = 0 to 0.8 V 

170 

100 

Vcc = 0 to 2.2 V, OEB = 0 to 5 V 

100 

100 


NOTE 3: Power-up sequence is as follows: GND, BIASVcc» Vcc- 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
cnange or discontinue these products without notice. 


Texas 

InsitSments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


7-41 


















































































































































SN54FB2033, SN74FB2033A 

8-BIT nUBTL REGISTERED TRANSCEIVERS 


SCBS174D - NOVEMBER 1991 - REVISED JULY 1994 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 



PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
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SN54FB2033, SN74FB2033A 
8-BIT nUBTL REGISTERED TRANSCEIVERS 

_SCBS174D-NOVEMBER 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 





SN54FB2033 

SN74FB2033A 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25"C 

MIN 

MAX 

VCC = 5V. 

Ta = 25°C 

MIN 

MAX 

UNIT 




MIN 

TYP 

MAX 



MIN 

TYP 

MAX 




^max 



150 

150 

150 

150 

MHz 

tPLH 

Al 

B 

1.7 

3.8 

4.6 

1.2 


2.3 

3.6 

IS 

2.3 

5.6 

ns 

*PHL 

(thru mode) 

1.3 

2.6 

m 

1 

5.5 

1.9 

3 

IS 

1.9 

■s 

tPLH 

B 

AO 

2.5 

3.9 

5.9 

1.4 

7.6 

2.5 

4.2 

5.5 

2.5 

6.1 

ns 

tPHL 

(thru mode) 

2.7 

5.2 

5.7 

1.6 

7.8 

3 

4.2 

5.6 

3 

5.7 

tPLH 

Al 

B 

1.7 

5 

m 

1.2 

8.7 

2.3 

3.6 


2.3 

5.6 

ns 

‘PHL 

(transparent) 

1.3 

3.6 

m 

1 5.9 

1.9 

3 

4.1 

1.9 

■s 

tPLH 

B 

AO 

2.5 

4.3 

5.8 

1.5 

7.8 

2.5 

4.2 

5.5 

2.5 

6.1 

ns 

tPHL 

(transparent) 


5.6 

5.7 

1.6 

8 

3 

4.2 

5.6 

3 

5.7 

tPLH 

OEB 

B 

1.6 

3.7 

4.7 

1.1 

6.6 

1^9 

3.7 

4.7 

2.4 

5.8 

ns 

tPHL 

1.2 

2.6 

4.1 

0.4 

5.4 

1.8 

3 

4.1 

1.8 

4.4 

tPLH 

OEB 

B 

1.3 

3.8 

IS 

1.2 

6.6 

2 

EES 

■a 

2 

5.2 

ns 

tPHL 

1.2 

2.9 

4.4 

0.8 

5.5 

2 

3.3 

4.4 

2 

4.8 

tPZH 

OEA 

AO 

2 

3.5 

5.1 

1.2 

6.6 

2 

3.5 


2 

5.1 

ns 

tpZL 

2.7 

4.3 

6.1 

1.3 

■B 

2.7 

4.2 

5.1 


5.4 

tPHZ 

OEA 

AO 

2.1 

3.5 

5 . 8 . 

1.1 

6.9 

2.1 

4 

5 

2.1 

5.5 

ns 

*PLZ 

1.6 

2.7 

4.7 

1 

6 

1.6 

2.8 

3.9 

1.6 

4.3 

tPLH 

CLKAB/LEAB 

B 

2.1 

5 

#8 

1.6 

8.7 

3 

4.7 

5.8 

3 

6.9 

ns 

tPHL 

2 

3.6 

5.6 

1.1 

6.6 

2.8 

4.3 

5.6 

2.8 

6.1 

tPLH 

CLKBA/LEBA 

AO 

2 

3.8 

5.4 

1.4 

6.7 

2 

3.6 

IS 

2 

5.4 

ns 

tPHL 

2.2 

4 .r 

5.6 

1.5 

6.5 

2.2 

3.5 

IS 

2.2 

5.1 

tPLH 

OMODE 

B 

2.3 

4.8 

6.1 

1.6 

8.1 

2.4 

5 

6.1 

2.4 

7.2 

ns 

tPHL 

1.4 

3.5 

6 

1 6.5 

2.4 

4.5 

6 


6.7 

tPLH 

IMODE 

AO 

1.8 

3.6 

5.9 

1.3 


1.8 

4 

5.3 

1.8 

5.9 

ns 

tPHL 

2.3 

4.1 

5.4 

1.4 

6.4 

2.3 

4.1 

5.2 

2.3 

5.4 

tPLH 

LOOPBACK 

AO 

2.4 

4.6 

7.1 

1.6 

8.3 


5 

7 

HOI 

8 

ns 

tPHL 

3.1 

4.8 

6.9 

1.8 

7.5 

3.1 

4.6 

5.7 

3.1 

5.9 

tPLH 

Al 

AO 

1.9 

3.7 

5.7 

1.4 

7.1 

1.9 

3.7 

5.5 

1.9 

6.1 

ns 

tPHL 

Al 

2.6 

4.3 

5.8 

1.6 


2.6 

4.2 

5.6 

2.6 

5.8 


Rise time, 
1.3Vto1.8V 

5 

0.5 

1.5 

2.1 

0.4 

3.2 

0.5 

1.2 

2.1 

0.5 




Fall time, 

1.8 V to 1.3 V 

0.4 

1.5 

2.3 

0.4 

D 

0.5 

1.4 

2.3 

0.5 

3 

ns 

k 

Rise time, 
10 % to 90 % 

! 

i 

AO 

2 

3.5 

m 

1.8 

D 

2 

3.3 

m 

2 

5 


Fall time, 
90% to 10% 

ri\J 

1 

i_ 

2.5 

m 

0.8 

5.1 

1 

2.5 

Q 

1 5 


tpR 



1 * 


1 

ns 


* On products compliant to MIL-STD-883, Class B, this parameter is based on characterization data but is not tested. 
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SN54FB2033, SN74FB2033A 

8-BIT nUBTL REGISTERED TRANSCEIVERS 


SCBS174D - NOVEMBER 1991 - REVISED JULY 1994 


output-voltage characteristics 


PARAMETER 

TEST 

CONDITIONS 

SN54FB2033 

SN74FB2033A 

UNIT 

MIN MAX 

MIN MAX 

VoMP"^ Psak output voltage during turnoff of 100 mA into 40 nH 

B 

port 

See Figure 1 

" 4 

4.5 

V 

Minimum output voltage during turnoff of 100 mA into 
^OHV 40 nH 

1^911 

1.62 

V 

VOLV Minimum output voltage during high-to-low switch 

lOL = -60 mA 


0.3 

V 


t Parameter is based on characterization data but not tested. 


PARAMETER MEASUREMENT INFORMATION 

2.1 V 

40 nH 

From Output a yyyn 
U nder Test 


Figure 1. Load Circuit for Vohp> Vqhv 
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SN54FB2033, SN74FB2033A 
8-BIT nUBTL REGISTERED TRANSCEIVERS 


SCBS174D - NOVEMBER 1991 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 

2.1V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


soon 

~vw— 


7V 

o 

o 

Open 


on 


From Output ^ 
Under Test 


500 Q 


LOAD CIRCUIT FOR A OUTPUTS 


30 pF 
(see Note A) 


LOAD CIRCUIT FOR B OUTPUTS 


Test 

TEST 

SI 

Point 

tPLH/tpHL 

Open 


tPLZ/tpZL 

7V 


*PHZ«PZH 

Open 


Timing Input 


XU 


'su -|^ 




Data Input ^ 


3V 

OV 

3V 

OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note 






-3V 

.5V 


I 


tPLH 


Output 


~N ^1.55V 


1/ VOH 

/ 1.55 V 
^-VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 


Input 
(see Note 


)Ut / 

B) y 1.55 V 


"N^1.55V 


tPHL— V 


2.1 V 
IV 


I 


■ tpLH 


Output 




1/-VoH 

/l.5V 

^-VoL 



Input 1.5 V 


)(E 


3V 


OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(see Note B) 


Output 
SI at 7 V 
(see Note C) 


Output 
(see Note C) 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 


_ VoHP 


VoHV 


-- 2.1V 


1 V 


VOLV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

NOTES; A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: TTL inputs - PRR < 10 MHz, Zq = 50 Q, ^ < 2.5 ns, 
tf < 2.5 ns, BTL inputs - PRR < 10 MHz, Zq = 50 U V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuits and Voltage Waveforms 
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SN54FB2040, SN74FB2040 
8-BIT nUBTL TRANSCEIVERS 


• Compatible With IEEE 1194.1-1991 (BTL) 
Standard 

• TTL A Port, Backplane Transceiver Logic 
B Port 

• Open-Collector B-Port Outputs Sink 100 mA 

• Isolated Logic-Ground and Bus-Ground 
Reduces Noise 


SN54FB2040 ... WD PACKAGE 
(TOP VIEW} 


NC[ 

”T 

1 

T- 

56 

oeb[ 

2 

55 

oea[ 

3 

54 

BIAS Vcc [ 

4 

53 

Vcc[ 

5 

52 

A01 [ 

6 

51 

All [ 

7 

50 

A02[ 

8 

49 

gnd[ 

9 

48 

AI2[ 

10 

47 

AI3[ 

11 

46 

A03[ 

12 

45 

gnd[ 

13 

44 

A04[ 

14 

43 

gnd[ 

15 

42 

AI4[ 

16 

41 

Aisi 

17 

40 

A05[ 

18 

39 

GNOt 

19 

38 

A06[ 

20 

37 

gnd[ 

21 

36 

AI6[ 

22 

35 

gnd[ 

23 

34 

A07[ 

24 

33 

Vcci 

25 

32 

AI7[ 

26 

31 

gnd[ 

27 

30 

NC[ 

28 

29 


description 


SCBS173B-NOVEMBER 1991 - REVISED SEPTEMBER 1994 


BIAS Voc Pin Minimizes Signal Distortion 
During Live Insertion/Withdrawal 

B-Port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 
Package Options Include Plastic Quad 
Flat (RC) Package and Ceramic Flat (WD) 
Package 

SN74FB2040 ... RC PACKAGE 
crop VIEW) 


CVl r 

O r O c 
< < < > 


o CO < QQ Icq o CO Q 
H<UJLU liJo 



\ 52 51 50 49 48 47 46 45 44 43 42 41 40 

GND 

]i 

39 [ 

AI2 

]2 

38 [ 

AI3 

]3 

37 [ 

A03 

]4 

36 [ 

GND 

]6 

35 [ 

A04 

]6 

34 [ 

GND 

]7 

33 [ 

AI4 

]8 

32 [ 

AI5 

]9 

31 [ 

AOS 

]10 

30 [ 

GND 

]11 

29 [ 

A06 

]12 

28 [ 

GND 

]13 

27 [ 


14 15 16 17 18 19 20 21 22 23 24 25 26 | 


COQ^ QCOOO CJSQ S 

<zO o< zOq£ o<zIcd 

0<> 0<f- > 0 


The 'FB2040 are 8-bit transceivers designed to translate signals between TTL and backplane transceiver logic 
(BTL) environments. 

The B port operate s at B TL-signal levels. Th^open-collector B ports are specif ied to sink 100 nriA. Two output 
enables, OEB and OEB, are provided for the B outputs. When OEB is high and OEB is low, the B port Is active 
and reflects the inverse of the data present at the A-input pins. When OEB Is low, OEB is high, or Vcc is typically 
less than 2.5 V, the B port is turned off. 


PRODUCTION DATA Information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN54FB2040, SN74FB2040 
8-BIT nUBTL TRANSCEIVERS 


SCBS173B - NOVEMBER 1991 - REVISED SEPTEMBER 1994 


description (continued) 

The A port operaites at TTL-signal levels and has split input and output pins. The A outputs reflect the inverse 
of the data at the B port when the A-port output enable, OEA, Is high. When OEA is low or when Vcc is typically 
less than 2.5 V, the A outputs are in the high-impedance state. 

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus. Currently TMS and TCK are not connected 
and TDI is shorted to TOO. 

BIAS Vcc establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vcc is not connected. 

The SN54FB2040 is characterized for operation over the full military temperature range of-55®C to 125®C. The 
SN74FB2040 is characterized for operation from 0®C to 70®C. 


FUNCTION TABLE 


INPUTS 

FUNCTION 

OEB OEB OEA 

L X L 

X H L 

Isolation 

L X H 

X H H 

B data to AO bus 

H L L 

M data to B bus 

H L H 

AT data to B bus, B data to AO bus 


iogic symboit 


OEB 

OEA 

Mb 

Abl 

Ah 

A02 

Ai2 

A03 

AI3 

A04 

AI4 

AOS 

AI5 

A06 

AI6 

A07 

AIT 

AOS 

AI8 


46 


47 


46 


50 


51 


52 


10 


12 


14 


16 


18 


20 


24 


G1 

EN2 

1EN3 


V2 


3 ^ 


40 


38 


36 


34 


32 


30 


28 


26 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for RC package. 
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SN54FB2040, SN74FB2040 
8-BIT TTUBJl TRANSCEIVERS 


functional block diagram 



Pin numbers shown are for RC package. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 7 V 

Input voltage range, V|: except B port . -1.2 V to 7 V 

Bport . -1.2 V to 3.5 V 

Input current range (except B_port) ... -40 mA to 5 mA 

Voltage range applied to any B output in the disabled or power-off state . -0.5 V to 5.5 V 

Voltage range applied to any output in the high state . -0.5 V to Vqq 

Current applied to any single output in the low state: A port . 48 mA 

B port . 200 mA 

Operating free-air temperature range, T^: SN54FB2040 . -55°C to 125°C 

SN74FB2040 . 0°Cto70"C 

Maximum power dissipation at Ta = 55®C (In still air) (see Note 1): RC package .1.4 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 75 mils. For 
more information, refer to the Package Thermal Considerations application note In the 1994 ABT Advanced BiCMOS Technology Data 
Book, literature number SCBD002B. 
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SN54FB2040, SN74FB2040 
8-BIT HL/BTL TRANSCEIVERS 


SCBS173B- NOVEMBER 1991 - REVISED SEPTEMBER 1994 


recommended operating conditions (see Note 2) 



SN54FB2040 

SN74FB2040 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc BIASVcc. O 1 1 . 

BGVcc Supply voltage 

4.75 5 5.25 

4.5 5 5.5 

v 

V|H High-level input voltage 

1 B port* 1 

1.62 2.3 

1.62 2.3 

V 


2 

2 

V|L Low-level input voltage 

1 B port* 1 

0.75 1.47 

0.75 1.47 

V 


0.8 

0.8 

1 l|K Input clamp current | 

-18 

-18 

mA 

Iqh High-level output current 

AO port 


-3 

mA 

Iql Low-level output current 

AO port 


24 

mA 

B port 

100 

100 

1 Ta Operating free-air temperature | 

-55 125 

o 

o 

°C 


* On products compliant to MIL-STD-833, Class B, this parameter is based on characterization data but is not tested. 
NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54FB2040 

SN74FB2040 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

B port 

Vcc = 4.5 V 

l| = -18 mA 

-1.2 

-1.2 

V 


l| = -40 mA 

-1.2 

-0.5 

VOH 

AO port 

Vcc = 4.5 V 

IOH=~1 mA 

3.2 


V 

Iqh = -3 mA 

2.5 3.3 

2.5 3.3 

VOL 

AO port 

Vcc = 4.5 V 

•OL = 20 mA 

0.09 


V 

iOL = 24 mA 

0.35 0.5 

0.35 0.5 

B port 

Vcc = 4.5 V 

lOL = 80 mA 

0.75 1.1 

0.75 1.1 

IOL= 100 mA 

1.2 

1.15 

l| 


Vcc = 5.5 V, V| = 5.5 V 

50 

50 

IxA 

l|H* 

Except B port 

Vcc = 5'.5V, Vi = 2.7V 

50 

50 

mA 

l|L^ 


Vcc = 5.5 V 

V| = 0.5V 

-50 

-50 

pA 

B port 

V| = 0.75 V 

-100 

-100 

'OH 

B port 

Vcc = 0 to 5.5 V, Vo = 2.1 V 

100 

100 

IxA 

'OZH 

AO port 

Vcc = 5.5 V, Vo = 2.7 V 

50 

50 

MA 

lOZL 

AO port 

Vcc = 5.5 V, Vo = 0.5 V 

-50 

-50 

mA 

ios§ 

AO port 

Vcc = 5.5 V, Vo = 0 

-30 -170 

-30 -180 

mA 

Ice 


Vcc = 5.5 V. lO = 0 

25 40 

40 

mA 


60 70 

70 

■ 

Al port* 

V| = Vcc orGND 

25 70 

3.5 

pF 

Control inputs* 

9.9 

3 

ESIH 

AO port* 

Vo = Vcc O'” gnd 

14.7 

6 

PF 

Cio 

B port per P1194.0* 

Vcc = 0 to 4.5 V 

8 

5 

pF 

Vcc = 4.5 V to 5.5 V 

9 

5 


* On products compliant to MIL-STD-833, Class B, this parameter is based on characterization data but is not tested, 
t All typical values are at Vqq = 5 V, T/\ = 25®C. 

t For I/O ports, the parameters I|h and I|l include the off-state output current. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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SN54FB2040, SN74FB2040 
8-BIT nUBTL TRANSCEIVERS 


SCBS173B - NOVEMBER 1991 - REVISED SEPTEMBER 1994 


live-insertion specifications over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

SN54FB2040 

SN74FB2040 

UNIT 

MIN MAX 

MIN MAX 

Ice (BIAS Vec) 

Vcc = 0 to 4.5 V 

Vb = 0 to 2 V, V( (BIAS Vcc) = 4.5 V to 5.5 V 

450 

450 

pA 

Vcc = 4.5 to 5.5 V 

10 

10 

Vo 


Vcc = 0. V| (BIAS Vcc) = 4.5 V to 5.5 V 

1.62 2.1 

1.62 2.1 

V 

'0 

B port 

Vcc = 0 . Vb = 1 V, V| (BIAS Vcc) = 4.5 V to 5.5 V 

-30 

-1 

mA 

Vcc = 0 to 5.5 V, OEB = 0 to 0.8 V 

100 

100 

Vcc = 0to2.2V, OEB = Oto5V 

100 

100 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Ta = 25X 

SN54FB2040 

SN74FB2040 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Al 

B 

3.2 

4.5 

6 

0.5 

8.5 

2.4 

6.5 

ns 

tPHL 

2.8 

4.2 

5.6 

0.4 

8.5 

wm 

5.8 

tPLH 

B 

AO 

2.3 

3.8 


0.4 

8 

1.9 

6.2 

ns 

tPHL 

2.3 

4.2 

5.9 

0.8 

14.9 

2 

8.2 

tPLH 

OEB 

B 


5.1 

m 

0.5 

9.9 

3 

7 

ns 

tPHL 

3.1 

4.6 

5.9 

0.4 

9.5 

3 

6.1 

tPLH 

OEB 

B 

3.6 

5.2 

6.8 

1.3 

9.5 

3.3 

7 

ns 

tPHL 

2.9 

4.4 

5.9 

0.2 

9.8 

2.6 

6.1 

tpZH 

OEA 

AO 

2.5 

4 

5.5 

1.2 

8 

2.1 

5.8 

ns 

tpZL 

2.1 

3.6 

4.8 

0.8 


2 

5 

tPHZ 

OEA 

AO 

2.3 

4.1 

5.9 

1 

8.2 

1.9 

6.5 

ns 

tPLZ 

1.6 

3.1 

m3 

0.4 

wm 

1.4 

4.7 

tsk(p)* 

Skew for any single channel 
ItpHL-tPLH 1 

Al to B or B to AO 

0.5 



ns 

tsk(o)* 

Skew between drivers 
in the same package 

Al to B or B to AO 

0.4 

2 


ns 

tt 

Rise time, 1.3 V to 1.8 V 

B 

2 

2.8 

3.8 

0.2 

^^3 

1.7 


Fall time, 1.8 V to 1.3 V 

1 

1.9 

3 

0.9 

4.0 

1 4.2 


tpR* 

B-port input pulse rejection 



1 

3.4 

ns 


* On products compliant to MIL-STD-833, Class B, this parameter is based on characterization data but is not tested. 
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SN54FB2040, SN74FB2040 
8-BIT HL/BTL TRANSCEIVERS 


SCBS173B~ NOVEMBER 1991 - REVISED SEPTEMBER 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF . 
(see Note A)' 


500 a 
-AAA/— 




500 Q 


LOAD CIRCUIT FOR A OUTPUTS 


7V 

O Open 


From Output 
Under Test 


2.1 V 


16.5i2 


Test 

Point 


30 pF 
(see Note A) 


TEST 

SI 

tPLH/tpHL 

tPLZ/tpZL 

tPHZ/tpzH 

Open 

7V 

Open 


LOAD CIRCUIT FOR B OUTPUTS 


Input 
(see Note 


s _jf^ 


* ^1.5 V 


-3V 


tpHL—1^-p{ 


OV 


N-»j-tpLH 


Output 


" ^.55 V 


VOH 

M.55V 
— VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 


Input 
(see Note 


ut > \ 

B) 1.55 V ^1.55 V 


-2V 


IV 


tPHL —!<- 


^ -(J-»PLH 


Output 




VoH 

: 1.5 V 

-VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 


Output 
Control 
(see Note B) 


"—V 1 - 

« _ L _ 

‘PLZ —I , 

I I -Hi*- ‘PZL 


Output 
SI at 7 V 
(see Note C) 


4-— 


3V 


OV 


3.5 V 


,3 V 


tpHZ-N H- 
tpZH —M |<- I 


VOL 


Output 
(see Note C) 




VOH 


VOH--0.3V 


»0V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: TTL inputs - PRR < 10 MHz, Zq = 60 t^ < 2.5 
ns, tf < 2.5 ns. BTL inputs - PRR < 10 MHz, Zq « 50 Q, V ^ 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuits and Voitage Waveforms 
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SN54FB2041, SN74FB2041 
7-BIT nUBTL TRANSCEIVERS 


SCBS172B-NOVEMBER 1991 - REVISED SEPTEMBER 1994 


Compatible With IEEE 1194.1-1991 (BTL) 
Standard 

TTL A Port, Backplane Transceiver Logic 
B Port 

Open-Collector B-Port Outputs Sink 100 mA 
Isolated Logic-Ground and Bus-Ground 
Reduces Noise 


SN54FB2041 ... WD PACKAGE 
(TOP VIEW) 


BIAS Vqc Pin Minimizes Signal Distortion 
During Live Insertion/Withdrawal 
B-Port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 
Package Options Include Plastic Quad 
Flat (RC) Package and Ceramic Flat (WD) 
Package 

SN74FB2041... RC PACKAGE 
(TOP VIEW) 


NCL 1 
0EB[ 2 
0EA[ 3 
3IAS Vcc [ 4 

Vcct 5 

A01 [ 6 
AM [ 7 
A02 [ 8 
GND[ 9 
AI2[ 10 
AI3[ 11 
A03[ 12 
GND[ 13 
A04 [ 14 
GND [ 15 
AI4[ 16 
AI5[ 17 
A05[ 18 
GND[ 19 
A06 [ 20 
GND [ 21 
AI6 [ 22 
GND [ 23 
A07 [ 24 

Vcc i 25 
AI7 [ 26 
GND [ 27 
NC[ 28 


56 J NC 
55 ] 10EB 
54 ] TCK 
53 ] Vcc 
52 ] TMS 
51 ] GJ^D 
50 ] 1BT 
49 ] GW 
48 ] 2B1 
47 ] GW 
46 ] 2B2 
45 ] GW 
44 ]2B3 
43 ] GW 
42 ]3BT 
41 ] GJW 
40]3B2 
39 ] GND 
38]3B3 
37 ] GND 
36 ]30EB 
35 ] 20EB 
34 ] 30EA 

33 ] Vcc 

32 ] TDI 
31 ] TDO 
30 ] 20EA 
29]NC 


O n o o Lu 

^ ^ o — O 

CM T- 1 - CD 


< CD 

COujCDLiJisi: r^C/3 

a9g2S>85iis 



f 52 51 50 49 48 47 46 45 44 43 42 41 40 I 

GND 

]i 

39 [ 

2AI1 

]2 

38 [ 

2AI2 

]3 

37 [ 

2A02 

]4 

36 [ 

GND 

]5 

35 [ 

2A03 

]6 

34[ 

GND 

]7 

33 [ 

2AI3 

]8 

32 [ 

SAM 

]9 

31 [ 

3A01 

]10 

30 [ 

GND 

]11 

29 [ 

3A02 

]12 

28 [ 

GND 

]13 

14 15 16 17 18 19 20 21 

27 [ 

22 23 24 25 26 


OJQCOO£2 Q<0?S 0<CQ 
< 2: Z 0^0 QJ UJ 

coo<>«oOl-'-> OO 


LU Lit LD 

olo lo 

CO CM CO 


NC - No internal connection 


description 


The 'FB2041 are 7-bit transceivers designed to translate signals between TTL and backplane transceiver logic 
(BTL) environments. 

The B port operate s at B TL-signal levels. Th^open-collector B ports are specif ied to sink 100 rnA. Two output 
enables, OEB and OEB, are provided for the B outputs. When OEB Is high and OEB is low, the B port is active 
and reflects the Inverse of the data present at the A-input pins. When OEB is low, OEB is high, or Vcc‘s typically 
less than 2.5 V, the B port is turned off. The enable/disable logic partitions the device as two 3-bit sections and 
one 1-bit section. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1994, Texas Instruments Incorporated 


7-53 




SN54FB2041, SN74FB2041 
7-BIT nUBTL TRANSCEIVERS 


SCBS172B- NOVEMBER 1991 -• REVISED SEPTEMBER 1994 


description (continued) 

The A port opera^s at TTL-signal levels and has split Input and output pins. The A outputs reflect the inverse 
of the data at the B port when the A-port output enable, OEA, is high. When OEA is low or when Vcc is typically 
less than 2.5 V, the A outputs are in the high-impedance state. 

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus. Currently TMS and TCK are not connected 
and TDI is shorted to TDO. 

BIAS Vqq establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vqq is not connected. 

The SN54FB2041 Is characterized for operation over the full military temperature range of --66°C to 126®C. The 
SN74FB2041 is characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 


INPUTS 

FUNCTION 

OEB OEB OEA 

L X L 

X H L 

isolation 

L X H 

X H H 

B data to AO bus 

H L L 

M data to B bus 

H L H 

AT data to B bus, B data to AO bus 
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SN54FB2041,SN74FB2041 
7-BIT HL/BTL TRANSCEIVERS 


^_ SCBS172B - NOVEMBER 1991 - REVISED SEPTEMBER 1994 

logic symbolt 

OEB 
10EA 
10EB 
20EA 
2bEB 
30EA 
30EB 

1A01 
1AI1 
2A01 
2AI1 
2A02 
2AI2 
2A03 
2AI3 
3A01 
3AI1 
3A02 
3Ai2 
3A03 
3AI3 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

Pin numbers shown are for RC package. 
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SN54FB2041, SN74FB2041 
7-BIT HL/BTL TRANSCEIVERS 


SCBS172B - NOVEMBER 1991 - REVISED SEPTEMBER 1994 


functional block diagram 


OEB 

lOlB 

10EA 

1AI1 

1A01 

2MB 

20EA 

2AI1 

2A01 

2AI2 

2A02 

2AI3 

2A03 

3MB 

30EA 

3AI1 

3A01 

3AI2 

3A02 

3AI3 

3A03 



Pin numbers shown are for RC package. 
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SN54FB2041, SN74FB2041 
7-BIT nUBTL TRANSCEIVERS 


SCBS172B - NOVEMBER 1991 - REVISED SEPTEMBER 1994 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc • ■ • -. -O-S V to 7 V 

Input voltage range, V|: except B port . -1.2 V to 7 V 

Bport . -1.2 V to 3.5 V 

Input current range (except B_port) . -40 mA to 5 mA 

Voltage range applied to any B output in the disabled or power-off state . -0.5 V to 5.5 V 

Voltage range applied to any output in the high state . -0.5 V to Vcc 

Current applied to any single output in the low state: A port . 48 mA 

B port . 200 mA 

Operating free-air temperature range, Ta: SN54FB2041 . -55°C to 125®C 

SN74FB2041 . 0°C to 70°C 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 1): RC package .1.4 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The maximum package power dissipation is calculated using a junction temperature of 150“C and a board trace length of 75 mils. For 
more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology Data 
Book, literature number SCBD002B. 


recommended operating conditions (see Note 2) 





SN54FB2041 

SN74FB2041 

UNIT 




MIN NOM 

MAX 

MIN 

NOM 

MAX 

Vcc, BIAS Vcc. 

BG Vcc 

Supply voltage 


4.5 5 

5.5 

4.5 

5 

5.5 

V 

V|H , 

High-level input voltage 


1.62 

2.3 

1.62 


2.3 

\/ 


2 

2 


V|L 

Low-level input voltage 

B port 

0.75 

1.47 

0.75 


1.47 

\ / 



0.8 

0.8 

V 

l|K 

Input clamp current 


-18 

-18 

mA 

lOH 

High-level output current 

AO port 

-3 

—3 

mA 

lOL 

Low-level output current 

AO port 

___ 

24 

24 

mA 

Bport 

100 

100 

Ta 

Operating free-air temperature 


-55 

125 

0 





NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54FB2041, SN74FB2041 
■’-BIT TTL/BTL TRANSCEIVERS 

SCBS172B-NOVEMBER 1991 - REVISED SEPTEMBER 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54FB2041 

SN74FB2041 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

B port 

Vcc = 4.5 V 

l| = -18 mA 

-1.2 

-1.2 

V 

Except B port 

l| = -40 mA 

-0.5 

-0.5 

Vqh 

AO port 

VCC = 4.5 V 

IOH = -1 mA 



V 

lOH = -3 mA 

2.5 3.3 

2.5 3.3 

Vql 

AO port 

Vcc = 4.5 V 

lOL = 20 mA 



V 

lOL = 24 mA 

0.35 0.5 

0.35 0.5 

B port 

Vcc = 4.5 V 

lOL = 50 mA 

0.75 1.1 

0.75 1.1 

lOL = 100 mA 

1.15 

1.15 

ll 

Except B port 

Vcc = 5.5 V, V| = 5.5 V 

50 

50 

mA 

l|H* 

Except B port 

Vcc = 5.5 V, V| = 2.7 V 

50 

50 

mA 

l|L^ 


Vcc = 5.5 V 

V| = 0.5 V 

-50 

-50 

pA 

B port 

V| = 0.75 V 

-100 

-100 

lOH 

B port 

Vcc = 0 to 5.5 V, Vo = 2.1 V 

# 100 

100 

pA 

lOZH 

AO port 

Vcc = 5.5 V, Vo = 2.7 V 

# 50 

50 

mA 

lOZL 

AO port 

Vcc = 5.5 V, Vo = 0.5 V 

-50 

-50 

mA 

ios§ 

AO port 

Vcc = 5.5 V, Vo = 0 

-30 -150 

-30 -180 

mA 

Icc 


Vcc = 5.5 V, lO = 0 

25 

40 

mA 

B port to AO port 

65 

65 

■ 

Al port 

V| = VccorGND 


3.5 

pF 

Control inputs 


3 

Co 

AO port 

Vo = Vcc O'' gnd 


6 

PF 

Cio 

B port per P1194.0 

Vcc = 0 to 4.5 V 

6 

5 

pF 

Vcc = 4.5 V to 5.5 V 

5 

5 


t All typical values are at Vqq = 5 V, Ta = 25®C. 

t For I/O ports, the parameters I|h and l|i_ include the off-state output current. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


live-insertion specifications over recommended operating free-air temperature range 



PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specllfcations are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54FB2041, SN74FB2041 
7-BIT TTL/BTL TRANSCEIVERS 

SCBS172B-NOVEMBER 1991 - REVISED SEPTEMBER 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54FB2041, SN74FB2041 
7-BIT nUBTL TRANSCEIVERS 


SCBS172B- NOVEMBER 1991 - REVISED SEPTEMBER 1994 


PARAMETER MEASUREMENT INFORMATION 



7V 

O Open 


From Output 
Under Test 


2.1 V 


16.5Q 


Test 

Point 


30 pF 
(see Note A) 


TEST 

SI 

tPLH/tpyL 

tPLZ/tpZL 

*PHZ/‘PZH 

Open 

7V 

Open 


LOAD CIRCUIT FOR B OUTPUTS 


Input 
(see Note 


Vi 


3V 

OV 


tPHL—1^ 


■tpLH 


Output 




VOH 


1.55 V 


/l.55V 
-VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 



Output 
Control 
(see Note B) 


—V 1 — 

al \1.5V /l.5V 

») \ /\ _ 

tpLZ —►![«- I, 


3V 


OV 


Output 
SI at7V 
(see Note C) 

tpZH 

Output 
(see Note C) 


-►I k-tpZL 


\--L-l- VoL 


tpHz-H h- 


I ' _ 


t-VoH 

VOH-0.3V 

- «0V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: TTL inputs - PRR < 10 MHz, Zq = 50 Q, tr < 2.5 
ns, tf < 2.5 ns. BTL Inputs - PRR < 10 MHz, Zq = 50 O, t^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuits and Voitage Waveforms 
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IEEE 1149.1 (JTAG) Boundary-Scan Logic 


IEEE 1149.1 (JTAG) BOUNDARY-SCAN LOGIC 
Features Benefits 



• Compatibility with IEEE Standard 
1149.1-1990 (JTAG) test access port 
(TAP) and boundary-scan architecture 

• EPIC-IIB^m submicron process technology 

• Maximum propagation delays < 6 ns 

• Octal and Widebus^M availability 

• EIAJ TSSOP, JEDEC SSOP, and EIAJ 
TQFP fine-pitch surface-mount packaging 

• Bus-hold circuitry ('ABTH18XXXA and 
'LVT18XXX devices only) 

• 18-and 20-bit UBT™ architectures 

• Additional instructions available such as: 

- Parallel Signature Analysis (PSA) 

- Pseudo-Random Pattern Generation 
(PRPG) 

• Test-mode or normal-mode operation 

• Tl has established an alternate source 


• Facilitate testing of complex circuit board 
assemblies via a 4-wire test access port 

• High-performance, low-power, high-drive, 
low-noise equivalents of standard ABT 
buffers/drivers/transceivers 

• No system throughput or cycle time 
penalty for boundary-scan implementation 

• Functional equivalents to standard ABT 
devices offer system and test designers 
flexible integration options 

• Advanced integration, as one UBT^^ can 
replace nearly all common bus-interface 
logic 

• Built-in self-test feature allows easy 
upgrade for advanced JTAG test 
applications 

• IEEE Standard 1149.1-1990 protocol can 
be bypassed for applications not requiring 
boundary scan 

• Compatible with complete line of 
system-level test products including 
controllers, bus monitors, scan path 
linkers, scan path selectors, 
application-specific products, and very 
large-scale integration products 

• Standardization that comes from a 
common-product approach 
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Today’s designs are based on ever-more complex ICs, fine-pitch packaging, and denser board 
layouts. These factors limit test access and greatly complicate traditional methods of functional and 
in-circuit testing. The IEEE 1149.1 (JTAG) boundary-scan test standard was created to address this 
issue. Texas Instruments has taken a leading role in the industry in supplying logic that integrates 
IEEE 1149:1 (JTAG) test methods. 

Features and benefits of Texas Instruments boundary-scan logic products are on the facing page and 
a list of available ABT and LVT scannable devices is presented below. Data sheets for the entire 
family are in the 1994 Boundary-Scan Logic/IEEE 1149.1 (JTAG) Data Book (literature number 
SCTD002). Please contact your local Tl sales representative or Tl authorized distributor for copies. 

The following table lists ABT and LVT IEEE 1149.1 (JTAG) devices currently available or planned. 
Customers interested in learning more about Tl’s plans for these devices should contact the 
Advanced System Logic Marketing hotline at (214) 997-5202. 


DEVICE 

PIN COUNT 

DESCRIPTION 

'ABT8245 

24 

8-Bit Bus Transceiver 

'ABT8643 

28 

8-Bit Latched Transceiver 

'ABT8646 

28 

8-Bit Transceiver and Register 

'ABT8652 

28 

8-Bit Transceiver and Register 

'ABT8952 

28 

8-Bit Clocked Transceiver 

'ABT8996 

24 

Back-Plane Addressing 

'ABT18245 

56 

18-Bit Bus Transceiver 

'ABT18502 

64 

18-Blt Universal Bus Transceiver 

'ABTH18502At 

64 

18-Bit Universal Bus Transceiver 

'ABT18504 

64 

20-Bit Universal Bus Transceiver 

'ABTH18504At 

64 

20-Bit Universal Bus Transceiver 

'ABT8240 

24 

Scan Test Device With Octal Driver 

'ABT8244 

24 

Scan Test Device With Octal Buffer 

'ABT8373 

24 

Scan Test Device With Octal Latch 

'ABT8374 

24 

Scan Test Device With Octal Flip-Flop 

'ABT18640 

66 

Scan Test Device With 18-Blt Inverting Bus Transceiver 

'ABT18646 

64 

18-Bit Transceiver and Register 

'ABTH18646At 

64 

18-Bit Transceiver and Register 

'ABT18652 

64 

18-Bit Transceiver and Register 

'ABTH18652At 

64 

18-Bit Transceiver and Register 

'LVT18245 

56 

18-Bit Bus Transceiver 

'LVT18502 

64 

18-Bit Universal Bus Transceiver 

'LVT18504 

64 

20-Bit Universal Bus Transceiver 

'LVT18646 

64 

18-Bit Transceiver and Register 

'LVT18652 

64 

18-Bit Transceiver and Register 


tWith the exception of the 'ABT18245, the 'ABT18XXX family is being redesigned in order to 
enhance test-mode and normal-mode operation. Therefore, the 'ABTH18XXXA devices are 
recommended for new designs. 
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General information 



































LVT Octals 


Contents 



Page 


'LVT125 3.3-V ABT Quadruple Bus Buffers.9-3 

'LVT240 3.3-V ABT Octal Buffers/Drivers ..9-9 

'LVTZ240 3.3-V ABT Octal Buffers/Drivers.9-15 

'LVT241 3.3-V ABT Octal Buffers/Drivers...9-21 

'LVT244 3.3-V ABT Octal Buffers/Drivers.9-27 

'LVTZ244 3.3-V ABT Octal Buffers/Drivers.9-33 

'LVT245 3.3-V ABT Octal Bus Transceivers .9-39 

'LVTZ245 3.3-V ABT Octal Bus Transceivers .9-45 

'LVT273 3.3-V ABT Octal D-Type Flip-Flops.9-51 

'LVT543 3.3-V ABT Octal Registered Transceivers ..9-57 

'LVT573 3.3-V ABT Octal Transparent D-Type Latches.9-65 
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SN54LVT125, SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 

_SCBS133C - MAY 1992 - REVISED JULY 1994 ' 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25'’C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puilup Resistors 

• Supports Live Insertion 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DiPs 

description 

These bus buffers are designed specifically for low-voltage (3.3-V) Vqq operation, but with the capability to 
provide a TTL interface to a 5-V system environment. 

The 'LVT125 features independent lin_e_drlvers with 3-state outputs. Each output is in the high-impedance state 
when the associated output-enable (OE) input Is high. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a puilup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT125 Is available In Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages In less than half the printed-circuit-board area. 

The SN54LVT125 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT125 is characterized for operation from •-40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 


INPUTS 

OUTPUT 


A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 



UNLESS OTHERWISE NOTED this documdnt contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1994, Texas Instruments Incorporated 
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SN54LVT125, SN74LVT125 

3.3-V ABT QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 

SCBS133C - MAY 1992 - REVISED JULY 1994_ 


logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


Pin numbers shown are for the D, DB, J, and PW packages. 



absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT125 . 96 mA 

SN74LVT125 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT125 . 48 mA 

SN74LVT125 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) .. -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): D package..1.25 W 

DB or PW package .0.5 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


Texas 

In&tiSments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


9 -^ 
















SN54LVT125, SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 

__SCBS133C - MAY 1992 - REVISED JULY 1994 


recommended operating conditions (see Note 4) 




SN54LVT125 

SN74LVT125 

UNIT 



MiN 

MAX 

MiN 

MAX 

Vcc 

Supply voltage 


3.6 


3.6 

V 

V|H 

High-level input voltage 

2 .. 

2 

V 

V|L 

Low-level input voltage 

'0.8 

0.8 

V 

V| 

Input voltage 

5.5 

5.5 

V 

lOH 

High-level output current 

. -24 

-32 

mA 

•OL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate Outputs enabled 

__^ 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 


NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas instrument reserves the right to 
change or discontinue these products without notice. 
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SN54LVT125, SN74LVT125 

3.3-V ABT QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 

SCBS133C-MAY 1992 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT125 

SN74LVT125 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

. V|K 

Vcc = 2.7V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = MIN to MAX*, loH = -100 |iA 

Vcc-0.2 

Vcc-0.2 

V 

Vcc = 2.7 V, lOH = - 8 mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

lOH = " 24 mA 

2 


lOH = -32 mA 


2 

VoL 

Vcc = 2.7 V 

'OL = 100 jiA 

0.2 

0.2 

V 

'OL = 24 mA 

0.5 

0.5 

VCC = 3V 

'OL = 10 mA 

0.4 

0.4 

IOL = 32mA 

0.5 

0.5 

lOL = 48 mA 

0.55 


lOL = 04 mA 


0.55 

l| 

Vcc = O'or MAX*, V| = 5.5 V 

10 

10 

fiA 

Vcc = 3.6 V 

V| = Vcc or GND 

Control pins 

±1 

±1 

< 

II 

< 

o 

o 

Data pins 

1 

1 

V| = o 

-5 

-5 

'off 

Vcc = 0. V|orVo = 0to4.5V 


±100 

mA 

11 (hold) 

VCC = 3V 

V| = 0.8 V 

Data inputs 

75 

75 

pA 

> 

CM 

II 

-75 

-75 

lOZH 

Vcc = 3.6 V, Vo = 3 V 

5 

5 

mA 

'OZL 

Vcc = 3.6 V, Vo = 0.5 V 

„5 

-5 

pA 

'cc 

Vcc = 3.6 V, '0 = 0. 

V| = Vcc or GND 

Outputs high 

0.12 0.19 

0.12 0.19 

mA 

Outputs low 

4.5 7 

4.5 7 

Outputs 

disabled 

0.12 0.19 

0.12 0.19 

^'cc^ 

Vcc = 3 V to 3.6 V, One input at Vcc ” 3-3 V, 

Other inputs at Vcc o*' 

0.3 

0.2 

mA 

Ci 

V| = 3VorO 

4 

4 

PF 

Co 

Vo = 3VorO 

8 

8 

PF 


t All typical values are at Vqc = 3-3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT125, SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 

__SCBS133C - MAY 1992 - REVISED JULY 1994 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(unless otherwise noted) (see Figure 1) 





SN54LVT125 

SN74LVT125 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 


MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

A 

V 

1 

4.2 


4.7 

1 

2.7 

4 

4.5 

ns 

tPHL 



1 

4.1 


5.1 

1 

2.9 

3.9 

4.9 

tpZH 

OE 

V 

1 

4.9. 


6.2 

1 

3.4 

4.7 

6 

ns 

tpZL 

T 


■H 

6.7 

1.1 

3.4 

4.7 

6.5 

tPHZ 

OE 

V 



5.9 

1.8 

3.7 

5.1 

5.7 

ns 

tPLZ 

T 


maa 

4.2 

1.3 

2.6 

■a 

4 


t All typical values are at Vcc = 3-3 V, T/^ = 25'’C. 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instrument reserves the right to 
enange or discontinue these products without notice. 
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SN54LVT125, SN74LVT125 

3.3-V ABT QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 

SCBS133C - MAY 1992 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tPHL 

Open 

tpLZ/tpZL 

6V 

tPHZ'tpZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 


input 


2.7 V 



Data Input 


VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


2.7 V 
OV 


2.7 V 
OV 


input 
(see Note B) 


Output 


Output 




2.7 V 
OV 


tPLH 


tPHL 


I 

f- 

I 



k 


>j— tpHL 



VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
S1 atev 
(see Note C) 

Output 
Waveform 2 
SI atGND 
(see Note C) 




tPZL-*| ^ I . 

I ‘PLZ -»j 1^-_ 

I J^ |_^0.3V 

I *PHZ —>1 
*PZH—>1 1^ 




-0.3 V 


2.7 V 
0 V 

3V 

VOL 

VoH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


C|_ includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Cl, tr < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


TtexAS 
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SN54LVT240, SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS134E - SEPTEMBER 1992 - REVISED JULY 1994 


r * State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25®C 
• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

® Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puiiup Resistors 
• Supports Live Insertion 
• Package Options Include Plastic 
Smali-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Smaii-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DiPs 

description 


SN54LVT240 ... J PACKAGE 
SN74LVT240 ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 



SN54LVT240 ... FK PACKAGE 
(TOP VIEW) 



These octal buffers and line drivers are designed specifically for low-voltage (3.3-V) Vcc operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 

The 'LVT240 is organized as two 4-bit buffer/line drivers with separate output-enable (OE) inputs. When OE is 
low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT240 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT240 is characterized for operation over the full military temperature range of -55°C to 125®C. The 
SN74LVT240 is characterized for operation from -40°C to 85°C. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 


Texas 
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SN54LVT240, SN74LVT240 

3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS134E - SEPTEMBER 1992 - REVISED JULY 1994 
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SN54LVT240, SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS134E - SEPTEMBER 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, \q: SN54LVT240 . 96 mA 

SN74LVT240 . 128mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT240 . 48 mA 

SN74LVT240 . 64 mA 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0) ... -50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range ... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 




SN54LVT240 

SN74LVT240 

UNIT 



MiN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


3.6 


3.6 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

s. 5.5 

5.5 

V 

•oh 

High-level output current 

-24 

-32 

mA 

•OL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 


NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW informaflon concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT240, SN74LVT240 

3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS134E -• SEPTEMBER 1992 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEOT 


SN54LVT240 

SN74LVT240 

UNIT 




MIN TYPt 

MAX 

MIN TYPt 

MAX 

V|K 

Vcc = 2.7 V. 

l| =-18 mA 


-1.2 

-1.2 

V 


Vcc = to MAX*, 

IOH = -100|iA 


VcC-0.2 

Vcc-0.2 


VOH 

Vcc = 2.7 V, 

Iqh = - 8 mA 


2.4 

2.4 

\/ 

> 

CO 

II 

O 

O 

> 

Iqh = - 24 mA 

2 




Iqh = “32 mA 


2 



Vcc = 2.7 V 

Iql = 100 fiA 

0.2 

0.2 



IqL = 24 mA 

0.5 

0.5 


VoL 


IOL= 16 mA 

0.4 

0.4 


VCC = 3V 

Iql = 32 mA 

0.5 

0.5 



Iql = 48 mA 

0.55 





Iql = 64 mA 


0.55 



Vcc = 0 or MAXt, 

V| = 5.5 V 


' 10 

10 


l| 


V| = Vcc or GND 

Control pins 


±1 

±1 

UA 

Vcc = 3.6 V 

V| = Vcc 

Data pins 

1 

1 



V| = 0 

-5 

-5 


'off 

Vcc = 0> 

V| orVo = 0to4.5V 



±100 

IxA 

:'||||||||Q^|^ 

Vcc = 3V 

V|-0.8V 

A Inputs 

75 

75 

iiA 

> 

CM 

II 

-75 

-75 

lOZH 

Vcc = 3.6 V, 

> 

CO 

II 

O 

> 


5 

5 

mA 

lOZL 

Vcc = 3.6 V. 

Vq = 0.5 V 


-5 

-5 

liA 




Outputs high 

0.12 

0.19 

0.12 

0.19 


•cc 

Vcc = 3.6 V, 

io = o, 

Outputs low 

8.6 

12 

8.6 

12 

mA 

V| = Vcc or GND 


Outputs 

disabled 

0.12 

0.19 

0.12 

0.19 

Alcc§ 

Vcc = 3 V to 3.6 V, One Input at Vcc “ 3-3 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

Vi = 3VorO 

4 

4 

PF 

Co 

Vo = 3VorO 

8 

8 

PF 


t All typical values are at Vcc = 3.3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


Texas 

iNSTraJMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


9-12 










































































































SN54LVT240, SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS134E - SEPTEMBER 1992 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (uniess otherwise noted) (see Figure 1) 





SN54LVT240 

SN74LVT240 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 



MIN 

TYPt 

MAX 

MIN 

MAX 


IPLH 

A 

Y 

1 

4.2 


5.2 

1 

2.9 

4.1 

5.2 

ns 

tPHL 


1.3 

KQ 


4.1 

1.3 

2.6 

3.5 

4 

tPZH 

OE 

Y 

1.2 

MM 

r 5.7 

1.2 

3.2 

10 

5.6 

ns 

tpZL 

1.6 

wm 

5.9 

1.4 

3.6 

IQ 

5.8 

tPHZ 


V 


iOi 

5.7 

2 

3.6 

5.2 

5.5 

ns 

tPLZ 

Y 

1.9 

C4.6 

4.6 

1.9 

3.2 

4.4 

4.4 


t All typical values are at Vqc = 3.3 V, T/^ = 25°C. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of devdopment Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT240, SN74LVT240 

3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS134E - SEPTEMBER 1992 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 


o®'' 



TEST 

SI 

*PLH/*PHL 

Open 

tPLZftpZL 

6V 

tPHZ«PZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 



Timing input 


Data Input 


_ 

k-—►W——^ 

I ^su ' I 


2.7 V 
OV 

2.7 V 
OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
' (see Note B) 


Output 




2.7 V 
OV 


*PLH -|^-►} -►— 




*PHL 
i--VOH 


Output 


tpHL W k—♦j-tPLH 

-- ~\i I. 

\l-5V 


■1.5 V 


VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at6V 
(see Note C) 

Output 
Waveform 2 
SlatGND 
(see Note C) 




tpzL* 


tPLZ-^j 


I K n 

I tPHZ —♦I k- 
tPZH-^l !♦- [ 


3V 


,3 V 


2.7 V 
OV 


3V 

VOL 


VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Ci_ includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


9-14 








• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 


SN54LVTZ240, SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS301A- SEPTEMBER 1993 - REVISED JULY 1994 


SN54LVTZ240... J PACKAGE 
SN74LVTZ240 ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


Dissipation 

• High-Impedance State During Power Up 

10E[ 
1A1 [ 

L 

1 

2 

T“ 

20 

19 

and Power Down 

2Y4[ 

3 

18 

• Supports Mixed-Mode Signal Operation 

1A2[ 

4 

17 

(5-V Input and Output Voltages With 

2Y3[ 

5 

16 

3.3-V Vcc) 

1A3[ 

6 

15 

• Supports Unregulated Battery Operation 

2Y2[ 

7 

14 

Down to 2.7 V 

1A4[ 

8 

13 

• Typical Vqlp (Output Ground Bounce) 

2Y1 [ 

9 

12 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 

gnd[ 

10 

11 


Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outiine 
(DB), and Thin Shrink Smali-Outiine (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 


SN54LVTZ240 ... FK PACKAGE 
(TOP VIEW) 

^ .r- ILU O ILU 

> < 0.^0 lo 


description 



These octal buffers and line drivers are designed * — [ narnoin —I 

specifically for low-voltage (3.3-V) Vccopei'ation, > § < > < 

but with the capability to provide a TTL Interface to o'” 

a 5-V system environment. 

The 'LVTZ240 is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE is low, 
the device passes data from the A inputs to the Y outputs. When OE Is high, the outputs are in the 
high-impedance state. 

Active bus-hold circuitry Is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVTZ240 is available In Tl’s shrink small-outllne package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVTZ240 is characterized for operation over the full military temperature range of r-55®C to 125°C. 
The SN74LVTZ240 Is characterized for operation from -40®C to 85°C. 

FUNCTION TABLE 
(each buffer) 


INPUTS 

OUTPUT 


A 

Y 

L 

H 

L 

L 

L 

H 

H 

X 

Z 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 


^9^ Texas 
Instruments 
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SN54LVTZ240, SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS301A ~ SEPTEMBER 1993 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or povyer-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVTZ240 . 96 mA 

SN74LVTZ240 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVTZ240 . 48 mA 

SN74LVTZ240 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions 




SN54LVTZ240 

SN74LVTZ240 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

2.7 

3.6 

Ba 

3.6 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

^•8 

0.8 

V 

V| 

Input voltage 

’ 5.5 

5.5 

V 

lOH 

High-level output current 

» -24 

-32 

mA 

•OL 

Low-level output current 

48 

64 

mA 

At/Av 

I nput transition rise or fall rate Outputs enabled 


10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 

200 

200 

jLlS/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

°C 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVTZ240, SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS301 A - SEPTEMBER 1993 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVTZ240 

SN74LVTZ240 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vqq = 2.7 V, l| = -18mA 

-1.2 

-1.2 

V 

Vqh 

Vqq = MIN to MAXt, Iqh = -100 |liA 

Vqq-0.2 

Vqq-0.2 

V 

Vqq = 2.7 V, IOH = -8mA 

2.4 

2.4 

> 

CO 

11 

O 

O 

> 

Iqh = -24 mA 

2 


Iqh * -32 mA 


2 

VqL 

Vqq = 2.7 V 

IOL=100pA 

0.2 

0.2 

V 

IqL = 24 mA 

0.5 

0.5 

Vqq = 3V 

IqL = 16 mA 

0.4 

0.4 

IqL = 32 mA 

0.5 

0.5 

IqL = 48 mA 

0.55 


IqL = 64 mA 


0.55 

ll 

Vqq = 0 or MAX*, V| = 5.5 V 

V 10 

10 

pA 

Vqq = 0 to 3.6 V 

V| = Vqq or GND 

Control pins 

±1 

±1 

< 

II 

< 

o 

o 

Data pins 

1 

1 

V| = o 

-5 

-5 

'off 

Vqq = 0V, V|orVo = 0to4.5 V 


±100 

ma 

IOZPU§ 

VQQ = 0to1.5V, Vo = 0.5Vto3V, OE = X 


±50 

mA 

IOZPD§ 

Vqq = 1.5 V too, Vo = 0.5Vto3V, OE = X 


±50 

pA 

11 (hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8 V 

A inputs 

75 

75 

pA 

< 

II 

to 

< 

-75 

-75 

'OZH 

Vqq = 3.6 V, Vo = 3V 

5 

5 

pA 

'OZL 

Vqq = 3.6 V, Vq = 0.5 V 

-5 

-5 

pA 

Ice 

Vqq = 3.6 V, IO = 0, 

V| = Vqq or GND 

Outputs high 

0.12 0.5 

0.12 0.225 

mA 

Outputs low 

8.6 14 

8.6 12 

Outputs 

disabled 

0.12 0.5 

0.12 0.225 

AIqqIT 

Vqq = 3 V to 3.6 V, One input at Vqq - 0.6 V, 

Other inputs at Vqq or GND 

0.3 

0.2 

mA 

Ci 

V| = 3VorO 

4 

4 

PF 

Co 

Vo = 3VorO 

8 

8 

PF 


t All typical values are at Vqq = 3.3 V, Ta = 25'’C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This parameter is specified by characterization. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW Information concarns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVTZ240, SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS301A-SEPTEMBER 1993-REVISED JULY 1994 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1} 





SN54LVTZ240 

SN74LVTZ240 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 


MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 


V 

1 

“ 4.5 


5.4 

1 

2.5 


5.2 

ns 

tPHL 



1 

4.5 


5.2 

1 

2.5 

ID 

5 

tPZH 

OE 

V 

1 

5#^ 

6.5 

1 

2.7 

5.2 

6.3 

ns 

tpZL 

T 


wm 

lA 

1 

3.1 

5.2 

6.7 

tPHZ 

OE 

V 

2 


6.5 

2 

3.9 

5.6 

6.3 

ns 

tpLZ 

T 

1.6 

5.3 

5.8 

(D 

3.2 

5.1 

5.6 


t All typical values are at Vcc = 3.3 V, Ta = 25°C. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVTZ240, SN74LVTZ240 
3.a-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS301 A - SEPTEMBER 1993 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 60 pF 
(see Note A) 


500 Q 

500 Q 


O Open 
9 GNO 


TEST 

SI 

»PLH/*PHL 

Open 

tPLZftPZL 

6V 

tPHZftPZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Input 1.5 V 


)(E 


2.7 V 


OV 


Data Input 


VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


2.7 V 
OV 

2.7 V 
OV 


input 
(see Note B) 


Output 




2.7 V 
OV 


tPLH -|^-►[ *PHL 


I I 


/ 


T -\l -VoH 

1.5V I \l.5V 

VOL 


Output 


tPHL-V-^ ^ . ->| - *PLH 

-\! ' 

Xl: 


1.5 V 


M.5V 


VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI at 6 V 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 




tpZL-*| 1^ I 

1^-., 

i / vo^.o. 


3V 


tpZH“>j 


1 tPHZ —N 1^ 

1 ^ I 


^^15 V 


VOH-0.3V 


2.7 V 
OV 

3V 

VoL 

VoH 

« 0 V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, ^ < 2,5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 


• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 

• Package Options include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 


description 

These octal buffers and line drivers are designed 
specifically for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 


SN54LVT241, SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS352A- MARCH 1994 - REVISED JULY 1994 


SN54LVT241 ... J PACKAGE 

SN74LVT241 ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 

10E [ 

u 

1 20 

]Vcc 

1A1 [ 

2 19 

]20E 

2Y4 [ 

3 18 

] 1Y1 

1A2 [ 

4 17 

]2A4 

2Y3 [ 

5 16 

] 1Y2 

1A3 [ 

6 15 

]2A3 

2Y2 [ 

7 14 

i 1Y3 

1A4 [ 

8 13 

]2A2 

2Y1 [ 

9 12 

] 1Y4 

GND [ 

10 11 

]2A1 


SN54LVT241 ... FK PACKAGE 
(TOP VIEW) 


^ .r- ILU O LU 

? < O 

CsJ ■«- t-> CM 


/"iziaaoo — 1 

-321 

20 19 r 

]4 

wL 

]5 

17[ 

]6 

16C 

]7 

15C 

3 8 _ ,v J J 

old'll 

9 10 11 

12 13 

_raciooin_ 1 


CM 0 CM -r- CM 


1Y1 

2A4 

1Y2 

2A3 

1Y3 


The 'LVT241 is organized as two 4-bit line drivers with separate output-enable (1OE, 20E) inputs. When 10E 
is low or 20E is high, the device passes data from the A inputs to the Y outputs. When 10E is high or 20E is 
low, the outputs are in the high-impedance state. 


Active bus-hold circuitry Is provided to hold unused or floating data Inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE should 
be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 


The SN74LVT241 Is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LVT241 is characterized for operation over the full military temperature range of ~55®C to 126®C. The 
SN74LVT241 is characterized for operation from -40°C to 85®C. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT241, SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCAS352A- MARCH 1994 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Voc . -0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT241 . 96 mA 

SN74LVT241 ... 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT241 . 48 mA 

SN74LVT241 . 64 mA 

Input clamp current, I|k (Vj < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*0 and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations application notelnthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



SN64LVT241 

SN74LVT241 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 


2.7 3.6 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

5.5 

5.5 

V 

I OH High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

“C 


NOTE 4: Unused or floating control inputs must be held high or low. 
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SN54LVT241, SN74LVT241 

3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 

SCAS352A - MARCH 1994 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT241 

SN74LVT241 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

VlK 

Vcc = 2.7 V, l| = -18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = MIN to MAXt, loH =-100 mA 

Vcc-0.2 

VcC-0.2 

V 

Vcc = 2.7 V, IOH = -8mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

lOH = “ 24 mA 

2 


lOH = -32 mA 


2 

VOL 

Vcc* 2.7 V 

Iql = 100 mA 

0.2 

0.2 

V 

lOL = 24 mA 

0.5 

0.5 

> 

CO 

II 

O 

O 

> 

•OL * 16 mA 

0.4 


lOL = 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


Iql = 64 mA 


0.55 


Vcc - 0 or MAX*, V| = 5.5 V 

10 

10 

mA 

Vcc = 3.6 V 

V| = Vcc or GND 

Control pins 

±1 

±1 

< 

Ii 

< 

o 

o 

Data pins 

1 

1 

V| = 0 

-5 

-5 

'off 

Vcc = 0, V|orVo = 0to4.5V 


±100 

mA 

h(hold) 

> 

CO 

11 

O 

O 

> 

V| = 0.8 V 

A inputs 

75 

75 

mA 

Vi = 2V 

-75 

-75 

lOZH 

Vcc = 3.6 V, Vo = 3 V 

5 

5 

mA 

lOZL 

Vcc = 3.6 V, Vo = 0.5 V 

-5 

-5 

mA 

Ice 

Vcc = 3.6 V, lO = 0, 

V| = Vcc o*' CND 

Outputs high 

0.12 0.5 

0.12 0.19 

mA 

Outputs low 

8.6 14 

8.6 12 

Outputs 

disabled 

0.12 0.5 

0.12 0.19 

Alcc§ 

Vcc * 3 V to 3.6 V, One input at Vcc “ 0.6 V, 

Other inputs at Vcc oi' GND 

0.3 

0.2 

mA 

Ci 

V| = 3VorO 

4 

4 

PF 

Co 

Vo = 3VorO 

8 

8 

PF 


t All typical values are at Vcc = 3.3 V, Ta = 25°C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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SN54LVT241, SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCAS3S2A- MARCH 1994 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature range, C[, = 50 pF (uniess otherwise noted) (see Figure 1) 





SN54LVT241 

SN74LVT241 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3-3V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

A 

V 

1 

4.7 

5.2 

1 

2.2 

m 

5 

ns 

tPHL 



1 

4.4 

5.4 

1 

2.3 

m 

5.2 

tPZH 

OEorOE 

V 

1.3 

5.4 

6.5 

1.4 

2.8 

5.2 

6.3 

ns 

tPZL 

T 

1.5 

5.4 

7.6 

1.6 

2.8 

5.2 

6.7 

*PHZ 

OEorOE 

Y 

1.8 


8.3 

1.9 

3.2 

6.6 

7.7 

ns 

tPLZ 

T 

1.9 

6.2 

7.4 

2 

3.1 

6 

7.1 


t All typical values are at Vqc = 3.3 V, Ta = 25°C. 
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PRODUCT PREVIEW 


SN54LVT241, SN74LVT241 

3.3-V AST OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 

SCAS352A- MARCH 1994- REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/‘PHL 

open 

tpLz/tpZL 

6V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 


tPLH -U -►! -►[— »PHL 

I I/- 

I I 

tpHL-K-P| 


1.5 V 


4-'plh 


Output 


"N ^1.5V 


■1.5 V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note C) 

Output 
Waveform 2 
SI atGND 
(see Note C) 


Z)i(EZ3i(E 


‘PZL —♦I !♦- 

I tpLZ- 


*PZH-P| 


j ■^ i_t0.3V 

1 tpHZ |<-- 

_r 


VoH-o.av 


2.7 V 
OV 

3V 

VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq » 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54LVT244, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS354A- FEBRUARY 1994 - REVISED JULY 1994 


• State-of-the-Art Advanced BiCMOS sn54LVT244 ... j or w package 

Technology (ABT) Design for 3.3-V sn74LVT244A ... db, dw. or pw package 

Operation and Low-Static Power 

Dissipation _ J U U.. 

10E [ 1 20 ] Vqq 

• Supports Mixed-Mode Signal Operation 1A1 [ 2 19 ] 2^ 

(5-V input and Output Voltages With 2 Y 4 [3 18 ] 1 Y 1 

3 . 3 -VVcc) 1A2[4 17]2A4 

• Supports Unregulated Battery Operation 2Y3 [5 16 ] 1Y2 

Down to 2.7 V 1A3[6 15 ] 2 A 3 

• Typical Vqlp (Output Ground Bounce) 2Y2[7 14]1Y3 

< 0.8 V at Vcc = 3.3 V, Ta = 25'’C 1A4[8 l3j2A2 

• Latch-Up Performance Exceeds 500 mA 2Y1 [9 12 ] 1Y4 

Per JEDEC Standard JESD-17 GND[ |io iip 2Al 

• Bus-Hold Data Inputs Eliminate the Need 

for External Pullup Resistors sn54LVT244 ... fk package 

• Supports Live Insertion 

• Package Options Include Plastic > < lo o |o 

Small-Outline (DW), Shrink Small-Outline if l y^^ j 

(DB), and Thin Shrink Small-Outline (PW) L 3212019 

Packages, Ceramic Chip Carriers (FK), 1A2 ]4 i8[ 1Y1 

Ceramic Fiat (W) Packages, and Ceramic 2Y3 ]5 i 7 [ 2A4 

(J)DIPs 1A3 ]6 16 C 1Y2 

2Y2 ]7 15[ 2A3 

description ia4 ] 8 14[ iy3 

9 10 11 12 13 

These octal buffers and line drivers are designed — □rnmrnrn — 

specifically for low-voltage (3.3-V) Vcc opei'ation, > 2 < ? < 

but with the capability to provide a TTL interface to o'" 

a 5-V system environment. 

The SN54LVT244 and SN74LVT244A are organized as two 4-bit line drivers with separate output-enable (OE) 
inputs. When OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs 
are In the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, ^ should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT244A is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages In less than half the printed-circuit-board area. 

The SN54LVT244 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74LVT244A is characterized for operation from -40®C to 85®C. 

FUNCTION TABLE 
(each buffer) 


10E[ 1 
1A1 [ 2 
2Y4[ 3 
1A2[ 4 
2Y3[ 5 
1A3[ 6 
2Y2[ 7 
1A4[ 8 
2Y1 [ 9 
GND[ 10 


20 J Vcc 

19]20E 
18]1Y1 
17 ]2A4 
16 ] 1Y2 
15 ]2A3 
14 ] 1Y3 
13 ]2A2 


SN54LVT244 ... FK PACKAGE 
(TOP VIEW) 

tT |LLI O |IXI 
>• < P>P P 

CM I- CM 


1A2 

T 3 2 

J 4 

1 20 19 r 

isC 

1Y1 

2Y3 

35 

17C 

2A4 

1A3 

]6 

16C 

1Y2 

2Y2 

]7 

15C 

2A3 

1A4 

]8. 

.. .. . 14[ 

1Y3 


9 10 11 12 13 


T- CM 
< >- < 
CM T- CM 


INPUTS 

OUTPUT 


A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


Products conform to specifications per the terms of Texas instruments 
standard warranty. Production processing does not necessariiy inciude 
testing of aii parameters. 
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SN54LVT244, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS364A- FEBRUARY 1994 - REVISED JULY 1994 
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SN54LVT244, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCAS354A- FEBRUARY 1994 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -O-S V to 4.6 V 

Input voltage range, Vj (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT244 . 96 mA 

SN74LVT244A. 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT244 . 48 mA 

SN74LVT244A. 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . ~50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is In the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations ajpgWcaWon note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT244, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS3S4A- FEBRUARY 1994- REVISED JULY 1994_ 


recommended operating conditions (see Note 4) 



SN54LVT244 

SN74LVT244A 

UNIT 

MIN MAX 

MIN MAX 

Vqq Supply voltage 


2.7 3.6 

V 

V|H High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

5.6 

6.5 

V 

•oh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate | Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

1 

o 

00 



NOTE 4: Unused or floating control inputs must be held high or low. 
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SN54LVT244, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t All typical values are at Vcc = 3.3 V, = 25°C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

§ This is the increase in supply current tor each input that is at the specified TTL voltage level rather than Vcc O'' GND. 

switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(unless otherwise noted) (see Figure 1) 
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SN54LVT244, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS354A-FEBRUARY1994-REVISEDJUm994 ^^^^^^^^^^^^^^^^^^^^^^ 

PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 




VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 ^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


9-32 








• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• High-Impedance State During Power Up 
and Power Down 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DiPs 

description 

These octal buffers and line drivers are designed 
specifically for low-voltage (3.3-V) Vqq operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 


SN54LVTZ244, SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS302A - SEPTEMBER 1993 - REVISED JULY 1994 


SN54LVTZ244 ... J PACKAGE 
SN74LVTZ244... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


7 ^ 


2 

19 

3 

18 

4 

17 

5 

16 

6 

16 

7 

14 

8 

13 

9 

12 

10 

11 


SN54LVTZ244 ... FK PACKAGE 
(TOP VIEW) 

t- ilu o iuj 
> < P^O lo 



rvi ~ rvi — rvi 


The 'LVTZ244 is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE is low, 
the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVTZ244 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVTZ244 is characterized for operation over the full military temperature range of ~55®C to 125®C. 
The SN74LVTZ244 is characterized for operation from -40®C to 85®C. 

FUNCTION TABLE 
(each buffer) 


1 INPUTS 1 

OUTPUT 

OE 

A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54LVTZ244, SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS302A- SEPTEMBER 1993 - REVISED JULY 1994 
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SN54LVTZ244, SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS302A ~ SEPTEMBER 1993 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVTZ244 . 96 mA 

SN74LVTZ244 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVTZ244 . 48 mA 

SN74LVTZ244 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . ~50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range ... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output Is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, referto the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions 




SN54LVTZ244 

SN74LVTZ244 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


3.6 


3.6 

V 

V|H 

High-level input voltage 

2 


2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

' 5.5 

5.5 

V 

lOH 

High-level output current 

-24 

-32 

mA 

lOL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 

'200 

200 

HS/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

HU 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVTZ244, SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRiVERS 
WITH 3-STATE OUTPUTS 

SCBS302A- SEPTEMBER 1993 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

Teex 


SN54LVTZ244 

SN74LVTZ244 

UNIT 




MIN TYPt 

MAX 

MIN TYPt 

MAX 

V|K 

Vcc = 2.7 V, 

l|» -18 mA 


-1.2 

-1.2 

V 


Vcc = to MAXt, 

IOH = -100iiA 


Vcc~0.2 

Vcc-0-2 


VOH 

Vcc = 2.7 V, 

IOH = -8mA 


2.4 

2.4 


VCC-3V 

Iqh = - 24 mA 

2 




Iqh = -32 mA 


2 



Vcc = 2.7 V 

Iql * 100 pA 

0.2 

0.2 



lOL = 24 mA 

0.5 

0.5 


VoL 


l0L= 16 mA 

0.4 

0.4 


> 

CO 

O 

O 

> 

Iql = 32 mA 

0.6 

0.5 



lOL “ 48 mA 

0.55 





Iql * 64 mA 


0.55 



Vcc = 0 or MAX^, 

V| = 5.5V 



10 

10 


l| 


V|«Vcc or GND 

Control pins 


±1 

±1 

mA 

Vcc = 0 to 3.6 V 

< 

< 

o 

o 

Data pins 

.V 1 

1 



V|-0 

_iSs_ 

-5 

-5 


'off 

< 

o 

o 

II 

o 

< 

V| or Vo-0to4.5V 



±100 

pA 

Iqzpu^ 

Vcc*0Vto1.5V, 

Vq = 0.6 V to 3 V, 

^ = X 


±50 

pA 

l0ZPD§ 

Vcc = 1-5 V too. 

Vo = 0.5 V to 3 V, 

OE = X 

c' 

±50 

pA 

l|(hold) 

> 

CO 

II 

O 

O 

> 

V| == 0.8 V 

A inputs 

75 

75 

pA 

V|=:2V 

-75 

-75 

'OZH 

Vcc = 3.6 V, 

> 

CO 

It 

O 

> 


5 

5 

pA 

lOZL 

Vcc = 3.6 V, 

Vo = 0.5 V 


-5 

-5 

pA 




Outputs high 

0.12 

0.5 

0.12 

0.225 


tec 

Vcc = 3.6 V, 

io = o. 

Outputs low 

8.6 

14 

8.6 

12 

mA 

V| = Vcc or GND 


Outputs 

disabled 

0.12 

0.6 

0.12 

0.225 

AlcC^ 

Vcc = 3 V to 3.6 V, One input at Vcc “ 6-3 V, 

Other inputs at Vcc or GND 

0.3 

0.2 

mA 

Ci 

Vi=:3VorO 

4 

4 

pF 

Co 

Vo = 3VorO 

8 

8 

PF 


t All typical values are at Vcc = 3-3 V, = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This parameter is specified by characterization. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW information concwns products In die formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas instruments reserves the right to 
cnange or discontinue these products without notice. 
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SN54LVTZ244, SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS302A- SEPTEMBER 1993 - REVISED JULY 1994 


switching characteristics over recommended operating free-air temperature range, C[, = 50 pF 
(uniess otherwise noted) (see Figure 1) 





SN54LVTZ244 

SN74LVTZ244 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN, 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 



1 

4.7 


5.2 

1 

2.5 

4.1 

5 

ns 

tPHL 



1 

4.4 

s; 5.4 

1 

2.5 

4.1 

5.2 

tPZH 

OE 

V 

1 

5.4. 


6.5 

1 

2.7 

5.2 

6.3 

ns 

tPZL 

T 

1.1 


7.6 

1.1 

3.1 

5.2 

6.7 

tPHZ 

OE 

V 

1.9 


6.9 

1.9 

3.9 

5.6 

6.3 

ns 

tPLZ 

T 

1.8 

'^5.5 

6 

1.8 

3.2 

5.1 

5.6 


t All typical values are at Vqq = 3.3 V, Ta = 25'’C. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
Change or discontinue these products without notice. 
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SN54LVTZ244, SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS302A- SEPTEMBER 1993 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

tPLH/tpHL 

Open 

tPLZ/tpzL 

6V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 



Timing Input 

1 

^1.5 V 

\— . 


2.7 V 

OV 



L J 


J 

2.7 V 


1 tsu 1 

_ 1 

th 

1 

1 J 

2.7 V 

OV 

OV 

Data input 

VI/ 

Xl.5V 




VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




. L J 

tPLH ->1 


k-4- 


-H- 

I 

tPHL-+*- 


-H 

"N ^1.5V 


tPHL 

wi— 

1.5 V 


k . ►!■■ 


tPLH 


2.7 V 
OV 

VOH 

VOL 

VOH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at 6 V 
(see Note C) 

Output 
Waveform 2 
SI atGND 
(see Note C) 


*PZL —*1 W— 1 






VOH-0-3V 


2.7 V 
OV 

3V 

VOL 

VOH 


« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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I • State-of-the-Art Advanced BiCMOS 
■ Technology (ABT) Design for 3.3-V 

I Operation and Low-Static Power 

I Dissipation 

I • Supports Mixed-Mode Signai Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unreguiated Battery Operation 
Down to 2.7 V 

• Typicai Vq^p (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hoid Data Inputs Eliminate the Need 
for Externai Pullup Resistors 

• Supports Live Insertion 

• Package Options Inciude Piastic 
Smaii-Outiine (DW), Shrink Smaii-Outiine 
(DB), and Thin Shrink Smaii-Outiine (PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Fiat (W) Packages, and Ceramic 
(J) DIPS 

description 

These octal bus transceivers are designed 
specifically for low-voltage (3.3-V) Vqc operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 


SN54LVT245, SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS130E- MAY 1992 - REVISED JULY 1994 


SN54LVT245... J OR W PACKAGE 
SN74LVT246 ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


DIR 

[ 

1 


A1 

[ 

2 

19: 

A2 

[ 

3 

18 . 

A3 

[ 

4 

17! 

A4 

[ 

5 

16! 

A6 

[ 

6 

15 ] 

A6 

[ 

7 

14] 

AT 

[ 

8 

13] 

AS 

[ 

9 

12] 

GND 

[ 

10 

11] 


Vcc 

OE 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


SN54LVT245... FK PACKAGE 
(TOP VIEW) 
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B3 
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Q 00 h- CO 

^ m CD CO 
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The 'LVT245 is designed for asynchronous comhiunication between data buses. The device transmits data from 
the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) 
input. The output-enable (OE) input can be used to disable the device so the buses are effectively isolated. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74LVT245 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages In less than half the printed-circuit-board area. 

The SN54LVT245 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT246 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


1 INPUTS 

OPERATION 


DIR 

L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 


PRODUCTION DATA Information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN54LVT245, SN74LVT245 

3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS130E - MAY 1992 - REVISED JULY 1994 

logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)4^ 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Inpu! voltage range, V] (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq: SN64LVT245 . 96 mA 

SN74LVT245 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT245 . 48 mA 

SN74LVT245 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DB package ..0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES; 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, referto the Package Thermal Considerations appWcation note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT245, SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS130E - MAY 1992 - REVISED JULY 1994 


recommended operating conditions (see Note 4) 



SN54LVT245 

SN74LVT245 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

2.7 3.6 

2.7 3.6 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

5.5 

5.5 

V 

lOH High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

"C 


NOTE 4: Unused or floating control inputs must be held high or low. 
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SN54LVT245, SN74LVT245 

3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS130E - MAY 1992 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT245 

SN74LVT245 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, ll = -18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = MIN to MAX*, Iqh = -100 pA 

VcC-0.2 

Vcc-0.2 

V 

Vcc = 2.7 V, Iqh =-8 mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

Iqh = “ 24 mA 

2 


Iqh = -32 mA 


2 

VoL 

Vcc = 2.7 V 

Iql = 100 pA 

0.2 

0.2 

V 

lOL = 24 mA 

0.6 

0.6 

VCC = 3V 

Iql = 16 mA 

0.4 

0.4 

Iql = 32 mA 

0.6 

0.6 

Iql = "^8 mA 

0.66 


lOL = 84 mA 


0.66 

l| 

Vcc = 3.6 V, V| = Vcc or GND 

Control pins 

±1 

±1 

pA 

Vcc = 0 or MAX^, Vj = 6.6 V 

10 

10 

Vcc = 3.6 V 

V| = 6.6 V 

A or B ports§ 

100 

20 

V| = Vcc 

6 

6 

V| = 0 

-10 

-10 

•off 

Vcc = 0, V|orVo = 0to4.6V 


±100 

pA 

l|(hold) 

> 

CO 

O 

O 

> 

V| = 0.8 V 

A or B ports 

76 

76 

mA 

> 

CM 

11 

> 

-76 

-76 

lOZH 

Vcc = 3.6 V, Vq = 3 V 

1 

1 

pA 

lOZL 

Vcc = 3.6 V, Vq = 0.6 V 

-1 

-1 

mA 

Icc 

Vcc = 3.6 V, IO = 0, 

V| = Vcc or GND 

Outputs high 

0.13 0.6 

0.13 0.19 

mA 

Outputs low 

8.8 14 

8.8 12 

Outputs 

disabled 

0.13 0.6 

0.13 0.19 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc - 3-8 V, 

Other inputs at Vcc or GND 

0.3 

0.2 

mA 

Ci 

V| = 3VorO 

4 

4 

PF 

Cio 

Vo = 3VorO 

10 

10 

PF 


t All typical values are at Vcc = 3.3 V, Ta = 25“C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc o'' GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54LVT245, SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS130E - MAY 1992 - REVISED JULY 1994 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 





SN54LVT245 

SN74LVT245 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

A or B 

B or A 

0.5 

4.4 

5.2 

1 

2.4 

4 

4.7 

ns 

tPHL 

0.5 

4.2 

4.8 

1 

2.4 

4 

4.6 

tpZH 


A or B 

0.8 

5.9 

7.3 

1.1 

3.4 

5.5 

7.1 

ns 

‘PZL 

1 

5.9 

7.2 

1.5 

3.6 

5.5 

6.5 

tPHZ 

OE 

A or B 

1.5 

6.5 

7.2 

2.2 

4.3 

5.9 

6.5 

ns 

tPLZ 

1.5 

6.1 

6.5 

2 

3.5 

4.8 

4.8 


t All typical values are at SJqq = 3.3 V, = 25*0. 
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SN54LVT245, SN74LVT245 

3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS130E - MAY 1992 - REVISED JULY 1994 _ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500^ 

■AAA^ 


500 ^ 


O Open 
9 GND 


TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 


-- 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


2.7 V 
OV 


2.7 V 
OV 


Input 
(see Note B) 


Output 




tPLH -►{ \* -►{— ‘PHL 

I !/— 

I /1.5V 
- \ - ' 

I I 

‘PHL-+*- >\ 


1.5 V 

V 

k—♦l-tpLH 


Output 




■1.5 V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI ateV 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


_ 

- 2.7 V 

1.5 V 

tpZL--^ 

I 

tPLZ-»j 

k- 

' ' 1 .^ 

1 

\^1.5V 1 

1/ 

JLYou-^sy Vn, 

1 

! 

1 tPHZ ->1 


tPZH—►! 

1 


^1.5 V 

_ . 

^OH-0.3V 

- ^OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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I • State-of-the-Art Advanced BiCMOS 

I Technology (ABT) Design for 3.3-V 

I Operation and Low-Static Power 

I Dissipation 

I • High-impedance State During Power Up 
and Power Down 

• Supports Mixed-Mode Signal Operation 
(5-V input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hoid Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Smaii-Outllne (DW), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 

description 

These octal bus transceivers are designed 
specifically for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 


SN54LVTZ245, SN74LVTZ245 
3.3*V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS303A- DECEMBER 1993- REVISED JULY 1994 


SN54LVTZ245... J PACKAGE 
SN74LVTZ245... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


DIR 
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SN54LVTZ245 ... FK PACKAGE 
(TOP VIEW) 
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The 'LVTZ245 is designed for asynchronous communication between data buses. The device transmits data 
from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control 
(DIR) input. The output-enable (OE) input can be used to disable the device so the buses are effectively Isolated. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVTZ245 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVTZ245 is characterized for operation over the full military temperature range of -65®C to 125®C. 
The SN74LVTZ245 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 


INPUTS 

OPERATION 

OE DIR 

L L 

L H 

H X 

B data to A bus 

A data to B bus 

Isolation 


PRODUCT PREVIEW Information concerns products in the formative or 

S I phase of development Characteristic data and other 
cations are design goais. Texas instruments reserves the right to 
) or discontinue these products without notice. 
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SN54LVTZ245, SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS303A- DECEMBER 1993 - REVISED JULY 1994 

logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 4.6 V 

Input voltage range, Vj (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq-’ SN54LVTZ245 ... 96 mA 

SN74LVTZ245 ... 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVTZ245 . 48 mA 

SN74LVTZ245 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (^o < 0) ... “50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package. .0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range . -65°C to 150°C 


t Stresses beycnd these listed under “absclute maximum ratings” may cause permanent damage tc the device. These are stress ratings cniy, and 
functicnal eperatien cf the device at these cr any ether cenditiens beycnd these indicated under “recemmended eperating cenditiens” is net 
implied. Expesure tc absclute-maximum-rated cenditiens fer extended perieds may affect device reliability. 

NOTES: 1. The input and cutput negative-vcitage ratings may be exceeded if the input and cutput clamp-current ratings are ebserved. 

2. This current will flew cnIy when the cutput is in the high state and Vq > Vqq. 

3. The maximum package pewer dissipaticn is calculated using a juncticn temperature ef 150®C and a beard trace length cf 750 mils. 
Per mere informaticn, refer tc the Package Thermal Considerations apgWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVTZ245, SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS303A- DECEMBER 1993 - REVISED JULY 1994 


recommended operating conditions 


Vcc 

Supply voltage 


V|H 

High-level input voltage 


V|L 

Low-level input voltage 


V| 

Input voltage 


'OH 

High-level output current 


lOL 

Low-level output current 


At/Av 

Input transition rise or fall rate 

Outputs enabled 

At/AVcc 

Power-up ramp rate 


Ta 

Operating free-air temperature 



MIN MAX 


3.6 


2 


0.8 


5.5 


-24 


48 


10 


200 


-55 125 


SN74LVTZ246 

UNIT 

MIN MAX 

I*™™ 

V 

2 

V 

0.8 

V 

5.5 

V 

-32 

mA 

64 

mA 

10 

ns/V 

200 

[AS/V 

-40 85 

"C 
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SN54LVTZ245, SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS303A- DECEMBER 1993- REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVTZ245 

SN74LVTZ245 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vqc = 2.7 V, ll=-18mA 

-1.2 

-1.2 

V 

vqh 

Vcc = min to MAX*, Iqh = - 1 00 |xA 

Vcc-0.2 

Vcc-0.2 

V 

Vqc = 2.7 V, Iqh = - 8 mA 

2.4 

2.4 

> 

CO 

li 

O 

O 

> 

Iqh = ~ 24 mA 

2 


Iqh = “32 mA 


2 

VOL 

Vqc = 2.7 V 

Iql = 100 hA 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

> 

CO 

O 

O 

> 

Iql = 16 mA 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

lOL = 48 mA 

0.55 


Iql = 04 mA 


0.55 

l| 

Vqc = 3.6 V, V| = VccorGND 

Control pins 

±1 

±1 

mA 

Vqc = 0 or MAXt, V| = 6.5 V 

10 

10 

Vqc = 3.6 V 

Vi = 5.5 V 

A or B ports§ 

100 

20 

V| = Vqc 

5 

5 

V|=:0 

-10 

-10 

ioff 

Vcc = 0, VjorVo = 0to4.5V 


±100 

mA 

lozpu' 

Vcc = 0to1.5V, Vo = 0.5Vto3V, OE = X 


±50 

mA 

IQZPD^ 

Vcc=1.5VtoO, Vo = 0.5Vto3V. OE = X 


±50 

mA 

l|(hold) 

Vcc = 3V 

V| = 0.8 V 

A or B ports 

75 

75 

mA 

> 

CNJ 

li 

> 

-75 

-75 

'OZH 

Vqc = 3.6 V, Vq = 3 V 

1 

' 1 

mA 

•OZL 

Vqc = 3.6 V, Vq = 0.5 V 

-1 

-1 

mA 

Icc 

Vqc = 3.6 V, iQ = 0, 

V| = Vcc or GND 

Outputs high 

0.13 0.5 

0.13 0.19 

mA 

Outputs low 

8.8 14 

8.8 12 

Outputs 

disabled 

0.13 0.5 

0.13 0.19 

AIqc# 

Vqc = 3 V to 3.6 V, One input at Vqq - 0.6 V, 

Other inputs at Vqq or GND 

0.3 

0.2 

mA 

Ci 

V| = 3VorO 

4 

4 

PF 

Cio 

Vo = 3VorO 

10 

10 

PF 


t All typical values are at Vcc = 3.3 V, Ta = 25“C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

§ Unused pins at Vqc or GND 

If This parameter is specified by characterization. 

^This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 
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SN54LVTZ245, SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_ SCBS303A- DECEMBER 1993 - REVISED JULY 1994 


switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(unless otherwise noted) (see Figure 1) 





SN54LVTZ245 

SN74LVTZ245 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

VcC = 3.3V 
±0.3 V 

Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

A or B 

B or A 

1 4.6 

5.3 

1 

2.5 

4 

5.2 

ns 

tPHL 

1 4.1 

5.7 

1 

2.5 

4 

5.5 

tpZH 

OE 

A or B 

1.1 

6.1 

7.2 

1.1 

3.3 

5.9 

7.1 

ns 

tPZL 

1.5 

6.6 

8 

1.5 

3.8 

6.5 

7.9 

tPHZ 

OE 

A or B 

2.2 

6.2 

7 

2.2 

4.3 

5.9 

6.5 

ns 

tPLZ 

2 

6.3 

5.9 

2 

3.9 

5.5 

5.6 


t All typical values are at Vqq = 3.3 V, T* = 25°C. 
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PRODUCT PREVIEW 


SN54LVTZ245, SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS303A- DECEMBER 1993 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 





TEST 

S1 

tPLH/tpHL 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


Timing Input 



2.7 V 

OV 


U eL 


2.7 V 

1 'su ' 

_ 1 

pi 

1 

1 j 

2.7 V 

OV 

Data Input 

OV _ 




VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note C) 

Output 
Waveform 2 
S1 atGND 
(see Note C) 



/ . 2.7 V 

1.5 V 

V Q Y 

tPZL— >j 

1 

i 

'tpLZ-^l 

k- 

1 1 
1 

1 

\1.5V I 

'-h 

( tPHZ 

jfYOL_*^iy vou 

h- 

i_!_1#^.. 

tpZH“>| 

r*- 

1 


^1.5 V 

T^OH-0-3V 

-« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t|» < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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I • State-of-the-Art Advanced BiCMOS 
■ Technology (ABT) Design for 3.3-V 

I Operation and Low-Static Power 

I Dissipation 

I • Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Buffered Clock and Direct Clear Inputs 

• Individual Data Input to Each Flip-Flop 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puilup Resistors 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 

description 


SN54LVT273, SN74LVT273 


3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 

SCBS136D - MAY 1992 - REVISED JULY 1994 

. SN54LVT273... J PACKAGE 

SN74LVT273... DB, DW, OR PW PACKAGE 
(TOP VIEW) 

CLR [ 

u 

1 20 

] Vcc 

1Q[ 

2 19 

]8Q 

1D[ 

3 18 

]8D 

2D [ 

4 17 

]7D 

2Q [ 

5 16 

]7Q 

3Q [ 

6 15 

]6Q 

3D [ 

7 14 

]6D 

4D [ 

8 13 

]5D 

4Q [ 

9 12 

]5Q 

GND [ 

10 11 

]CLK 


SN54LVT273 ... FK PACKAGE 
(TOP VIEW) 

IQC O 

Q o y 45 O 

lo > CO 


2D ]4 
2Q ]5 
3Q ]6 
3D ]7 


LJLJLJLJLJ 

3 2 1 20 19 


15C 

4dUb 14[ 

9 10 11 12 13 ^ 

■■jzianao, 
a Q ^ o Q 

z IX) 

o o 


18[ 8D 
17[ 7D 
16[ 7Q 


6Q 

6D 


These octal D-type flip-flops are designed specifically for low-voltage (3.3-V) Vqq operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 

The 'LVT273 is a positive-edge-triggered flip-flop with a direct clear Input. Information at the data (D) inputs 
meeting the setup time requirements is transferred to the Q outputs on the positive-going edge of the clock pulse. 
Clock triggering occurs at a particular voltage level and is not directly related to the transition time of the 
positive-going pulse. When the clock (CLK) input is at either the high or low level, the D-input signal has no effect 
at the output. 

Active bus-hold circuitry Is provided to hold unused or floating data Inputs at a valid logic level. 

The SN74LVT273 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circult-board area. 

The SN54LVT273 Is characterized for operation over the full military temperature range of --55°C to 125°C. The 
SN74LVT273 is characterized for operation from “40®C to 85°C. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54LVT273, SN74LVT273 

3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 


SCBS136D - MAY 1992 - REVISED JULY 1994 



logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN54LVT273, SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 

_SCBS136D - MAY 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 4.6 V 

Input voltage range, Vj (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT273 . 96 mA 

SN74LVT273 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT273 . 48 mA 

SN74LVT273 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Therma/Cons/c/eraf/ons application note in the 1 994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 




SN54LVT273 

SN74LVT273 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

■a 

3.6 

■H 

3.6 

V 

Dm 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

; 0.8 

0.8 

V 

V| 

Input voltage 

5.5 

5.5 

V 

lOH 

High-level output current 

. -24 

-32 

mA 

lOL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

10 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 


NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT273, SN74LVT273 

3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 

SCBS136D - MAY 1992 - REVISED JULY 1994 _ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT273 

SN74LVT273 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = MIN to MAXt, Iqh = -100 )iA 

Vcc-0-2 

VcC-8.2 

V 

Vcc = 2.7 V, Iqh =-8 mA 

2.4 

2.4 

Vcc=3V 

Iqh = - 24 mA 

2 


Iqh “ -32 mA 


2 

VOL 

Vcc = 2.7 V 

Iql = 100 pA 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

< 

o 

o 

II 

CO 

< 

IOL= 16 mA 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


Iql = 64 mA 


0.55 

ii 

Vcc = 0 or MAXt, V| = 5.5 V 


10 

mA 

Vcc = 3.6 V 

V| = Vcc or GND 

Control pins 

±1 

±1 

< 

II 

< 

o 

o 

Data pins 

1 

1 

V| = 0 

-5 

-5 

l|(hold) 

> 

CO 

11 

O 

O 

> 

V| = 0.8V 

Data inputs 

75 

75 

mA 

> 

cu 

II 

-75 

-75 

'cc 

Vcc = 3.6 V, iQ = 0 , 

V| = Vcc or GND 

Outputs high 

0.12 0.19 

0.12 0.19 

mA 

Outputs low 

8.6 12 

8.6 12 

AICC§ 

Vcc = 3 V to 3.6 V, One input at Vcc “ 8-8 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 


4 

PF 

Co 

Vo = 3VorO 


8 

pF 


t All typical values are at Vcc = 3-3 V, T/\ = ZS'C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§This is the increase in supply current for each input that Is at the specified TTL voltage level rather than Vcc GND. 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT273, SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 

_SCBS136D - MAY 1992 - REVISED JULY 1994 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 





SN54LVT273 

SN74LVT273 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN MAX 

MIN 

MAX 

MIN TYPt 

MAX 

MIN 

MAX 



IHHHHI 



.A 

150 


MHz 

*PLH 

CLK 

Any Q 



1.7 3.5 

5.5 

6.3 


tPHL 



1.9 3.5 

5.5 

5.9 

ns 

‘PHL 


Any Q 



1.3 3.2 

5.1 

6.2 

ns 


t All typical values are at Vcc = 3-3 V, T/\ = 25°C. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT273, SN74LVT273 

3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 

SCBS136D - MAY 1992 ~ REVISED JULY 1994 __ 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tpHL 

Open 

tPLZ/tPZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Data Input 



2.7 V 
OV 


2.7 V 
OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 




tpLH \* -►[— ‘PHL 

I 

tPHL-H^- 


1.5 V 


^ -►!- tPLH 


Output 




^1.5V 


2.7 V 
OV 

VOH 

VoL 

VoH 

VOL 


Output 

Control 


Output 
Waveform 1 
S1 atev 
(see Note C) 

Output 
Waveform 2 
SlatGND 
(see Note C) 




tpZL —►I K— 

J 


2.7 V 


OV 


\l-SV I j^ L^.o.3V 


tPZH-^ 


I tpHZ —►I 


r_I _ 


VOH-0-3V 


3V 


VOL 


VOH 


. OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tf < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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1 _ 

■ • State-of-the-Art Advanced BiCMOS 

I Technology (ABT) Design for 3.3-V 

■ Operation and Low Static Power 

I Dissipation 

I • Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hoid Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 


SN54LVT543, SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_sees 137C-MAY 1992-REVISED JULY 1994 


SN54LVT543 ... JT PACKAGE 
SN74LVT543 ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 

LEBA[ 

1 


] 

Vcc 

oeba[ 

2 

23 

] 

CEBA 

A1[ 

3 

22 

] 

B1 

A2[ 

4 

21 

] 

B2 

A3[ 

5 

20 

] 

B3 

A4[ 

6 

19 

] 

B4 

A5[ 

7 

18 

] 

B5 

A6[ 

8 

17 

] 

B6 

A7[ 

9 

16 

] 

B7 

A8[ 

10 

15 

] 

B8 

ceab[ 

11 

14 

3 

LEAB 

gnd[ 

12 

13 

] 

OEAB 


SN54LVT543... FK PACKAGE 
(TOP VIEW) 



< 

< 


CQ 

CQ O 


LU 

LU O O 

< 

O 

-J Z > 


• Package Options Include Plastic 
Smaii-Outiine (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (JT) DIPs 

description 

These octal transceivers are designed specifically 
for low-voltage (3.3-V) Vcc operation, but with the 
capability to provide a TTL Interface to a 5-V 
system environment. 

The 'LVT543 octal transceiver contains two sets of 
D-type latches for temporary storage of data 
f lowing in either d irection. Separate lat ch-ena ble 
(LEAB or LEBA) and output-enable (OEAB or 
OEBA) Inputs are provided for each register to 
permit independent control In either direction of 
data flow. 



✓ LJLJLJmLJI-JI-l—I 

_ 4 3 2 1 28 27 26 J 

A2 

]5 

251 

A3 

]6 

24 [ 

A4 

]7 

23 [ 

NC 

]8 

22 [ 

A5 

]9 

21 [ 

A6 

]10 

20 [ 

A7 

]11 19[ 

12 13 14 15 16 17 18 

_nrnrnnnnn_ 


CD Q o 
< z z 

g O 


DQ CO 
< CO 
LU 


NC - No internal connection 


B2 

B3 

B4 

NC 

B5 

B6 

B7 


The A-t o-B ena ble (CEAB) input must be low in order to enter data from A or to output data fro m B. If CEAB is 
low and LEAB is low, the A-to-B latc hes are tra nspare nt; a subsequent low-to-high transition of LEAB puts the 
A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and ref l ect the 
data prese nt at the output of the A latches. Data flow from B to A is similar but requires using the CEBA, LEBA, 
and OEBA inputs. 

Active bus-hold circuitry Is provided to hold unused or floating data Inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include tasting of all 
parameters. 
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SN54LVT543, SN74LVT543 

3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS137C- MAY 1992 - REVISED JULY 1994__ 


description (continued) 

The SN74LVT543 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-cIrcuit-board area. 

The SN54LVT543 Is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74LVT543 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CEAB 

LEAB 

OEAB 

A 

H 

X 

X 

X 

Z 

X 

X 

H 

X 

z 

L 

H 

L 

X 

Bo* 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 


t A-to-B data flow is show n; B-to-A flow c ontr ol is the 
same except that it uses CEBA, LEBA, and OEBA. 
i Output level before the indicated steady-state input 
conditions were established. 


logic symbol§ 


OEBA 

ci^ 

LlBA 

OEi^ 

CE^ 

LEM 

A1 


A2 

A3 

A4 

AS 

A6 

A7 

A8 


23 


13 


14 


10 








1EN3 

G1 

ICS 

2EN4 

G2 

2C6 


V3 


6D 


SD 


4V 


22 


21 


20 


19 


18 


17 


16 


15 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


§This symbol is in accordance with ANSi/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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SN54LVT543, SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS137C - MAY 1992 - REVISED JULY 1994 


logic diagram (positive logic) 


OEBA 


CEBA 


LEBA 

OEM 


CEAB 


LEAB 

A1 



To Seven Other Channels 

Pin numbers shown are for the DB, DW, JT, and PW packages. 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -O-S V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT543 ... 96 mA 

SN74LVT543 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT543 . 48 mA 

SN74LVT543 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) ■ • ... “^0 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package.0.65 W 

DW package.1.7 W 

PW package .0.7 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is In the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT543, SN74LVT543 

3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS137C - MAY 1992 - REVISED JULY 1994_ 


recommended operating conditions (see Note 4) 



SN54LVT543 

SN74LVT543 

UNIT 

MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

IQ 

3:6 


3.6 

V 

V|H 

High-level input voltage 

2 

m 

2 

V 

V|L 

Low-level input voltage 


0.8 

V 

V| 

input voltage 


' 5.5 

5.5 

V 

lOH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate Outputs enabled 

.£C' 

10 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW Information concerns products In ttie formative or 
design phase of development Characteristic date and other 
specifications are design goals. Texas Instruments res^ves the right to 
change or discontinue these products without notice. 
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SN54LVT543, SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS137C ~ MAY 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 



SN54LVT543 

SN74LVT543 

UNIT 




MIN TYPt 

MAX 

MIN TYPt 

MAX 

V|K 

Vcc = 2.7 V. 

l| =-18 mA 


-1.2 

-1.2 

V 


Vcc = M'N to MAX*, 

Iqh =-100 pA 


Vcc-0.2 

Vcc-0-2 


VOH 

Vcc = 2.7 V, 

IqH = - 3 mA 


2.4 

2.4 

\/ 

> 

CO 

O 

O 

> 

Iqh = - 24 mA 

2 




Iqh = “32 mA 


2 



Vcc = 2.7 V 

lOL = 100 pA 

0.2 

0.2 



lOL = 24 mA 

0.5 

0.5 


VOL 


Iql = 16 mA 

0.4 

0.4 

\/ 

Vcc = 3 V 

Iql = 32 mA 

0.5 

0.5 



Iql = 48 mA 

0.55 





Iql = 64 mA 


0.55 



Vcc = 3.6 V. 

V| = Vcc or GND 

Control pins 

±1 

±1 



Vcc = 0 or MAXt, 

V| = 5.5 V 

10 

10 


l| 


V| = 5.5 V 


20 

20 

pA 


Vcc = 3.6 V 

< 

11 

< 

o 

o 

A or B ports§ 

5 

5 




V| = 0 


-10 

-10 


'off 

< 

o 

o 

II 

p 

V| orVo = 0to4.5V 



±100 

pA 

l|(hold) 

VCC = 3V 

V| = 0.8 V 

A or B ports 

75 

75 

pA 

< 

11 

K) 

< 

-75 

-75 

Iqzh 

Vcc = 3.6 V. 

< 

o 

II 

CO 

< 


1 

1 

fiA 

iqzl 

Vcc = 3.6 V. 

Vq = 0.5 V 


-1 

-1 

mA 




Outputs high 

0.13 

0.19 

0.13 

0.19 


Icc 

Vcc = 3.6 V. 

io = o, 

Outputs low 

8.8 

12 

8.8 

12 

mA 

V| = Vcc or GND 


Outputs 

disabled 

0.13 

0.19 

0.13 

0.19 

Alcc^ 

Vcc = 3 V to 3.6 V. One input at Vqc ~ 0.6 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

Vj = 3 V or 0 

4.5 

4.5 

pF 

Cio 

Vo = 3VorO 

11 

11 

PF 


t All typical values are at \/qq = 3.3 V, = 25°C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc or GND 

^ This is the increase in supply current for each input that Is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
Change or discontinue these products without notice. 
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SN54LVT543, SN74LVT543 

3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS137C - MAY 1992 - REVISED JULY 1994_ 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 






SN54LVT643 

SN74LVT543 






Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 





MIN 

MAX 

MIN 

MAX 

MIN MAX 

MIN 

MAX 


tw 

Pulse duration 

LEAB or LEBA low 

3.3 


3.3 

3.3 

ns 



Data before LEAB or 

High 

0 


0 

0 


tsu 

Setup time 

LEBAt 

Low 

0.8 

1 1 

0.8 

1.1 

ns 

Data before CEAB or 

High 

0 

0 

0 

0 



CEBAT 

Low 

0.9 


1.2 

0.9 

1.2 


th 

Hold time 

Data after LEAB orLEBAt 

1.7 

1.7 

1.7 

1.7 

ns 

Data after CEAB or CEBAT 

1.8 


1.8 

1.8 

1.8 


switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(uniess otherwise noted) (see Figure 1) 





SN54LVT543 

SN74LVT543 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 




MIN 

MAX 


MAX 

MIN 

TYPt 

MAX 

MIN MAX 


‘PLH 

A or B 

B or A 

1 

4.9 

5.7 

1 

2.9 

IB 

5.5 

ns 

tPHL 

1 

4.8 


6 

1 

3.3 

IB 

5.8 

*PLH 

LE 

AorB 

1 

6.1 


7.5 

1 

4 

5.9 

7.3 

ns 

tPHL 

1 

5.9 

7.5 

1 

4.1 

5.7 

7.3 

tPZH 

OE 

A or B 

1 

3. 


7.8 

1 

4.1 

5.8 

7.6 

ns 

IPZL 

1.1 

■1 

8.4 

1.1 

4.5 

6.4 

8.2 

tPHZ 

OE 

A or B 

■g 


7.3 

2.4 

4.8 

6.5 

7.1 

ns 

tpLZ 

2 

" 6 

6.1 

2 

4 

5.8 

5.9 

‘PZH 

CE 

A rtr n 

1 

6.2 

7.8 

1 

4.2 

6 

7.6 

ns 

*PZL 

M or D 

1.4 

6.9 

8.5 

1.4 

4.7 


8.3 

tPHZ 


A or B 

2.3 

6.6 

7.3 

2.3 

4.7 

6.4 

7.1 

ns 

*PLZ 

2 

5.6 

5.8 

2 

3.8 

5.4 

5.6 


t All typical values are at Vcc = 3.3 V, T/\» 25°C. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT543, SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS137C- MAY 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 





TEST 

S1 

tPLH/tpHL 

Open 

tpLZ/tpZL 

6V 

tPHZ^tPZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH 


tPHL 



tpHL 



2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 




‘PZL —rt— 


tpZH— 


l‘PLZ->j _ 

|tpHZ->l [«- 

_I _ 


VOH-0.3V 


2.7 V 
OV 

3V 

VOL 

VOH 


« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54LVT573, SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS138C - MAY 1992 - REVISED JULY 1994 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low Static Power 
Dissipation 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3-3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


SN54LVT573... J OR W PACKAGE 
SN74LVT573... DB, DW, OR PW PACKAGE 
(TOP VIEW) 



SN54LVT573 ... FK PACKAGE 
(TOP VIEW) 


• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live insertion 

• Package Options include Plastic 
Small-Outfine (DW), Shrink Small-Outline 
(DB), and Thin Shrink Smaii-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Fiat (W) Packages, and Ceramic 
(J) DIPS 

description 



These octal latches are designed specifically for low-voltage (3.3-V) Vqc operation, but with the capability to 
provide a TTL interface to a 5-V system environment. 

The eight latches of the 'LVT573 are transparent D-type latches. While the latch-enable (LE) input is high, the 
Q outputs follow the data (D) inputs. When the latch enable is taken low, the Q outputs are latched at the logic 
levels that were set up at the D inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs In either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. OE does not affect the internal operations of the latches. 
Old data can be retained or new data can be entered while the outputs are in the high-impedance state. 

Active bus-hold circuitry Is provided to hold unused or floating data Inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74LVT573 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT573 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT573 Is characterized for operation from -40°C to 85°C. 


PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54LVT573, SN74LVT573 

3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS138C - MAY 19&2 - REVISED JULY 1994 _ 


FUNCTION TABLE 


(each latch) 


1 INPUTS j 

OUTPUT 

Q 


LE 

D 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 


logic symbolt 


logic diagram (positive logic) 


OE 

LE 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 


EN 

C1 


2 

ID V 

19 

3 

18 


4 

17 


5 


16 


6 


15 


7 


14 


8 


13 


9 


12 






10 

20 

30 

40 

50 

60 

70 

80 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 



To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 4.6 V 

Input voltage range, Vj (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT573 .. 96 mA 

SN74LVT573 . 128 mA 

Current Into any output in the high state, Iq (see Note 2); SN54LVT573 . 48 mA 

SN74LVT573 . 64 mA 

Input clamp current, I|k (V| < 0) ... -50 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package .. 0.7 W 

Storage temperature range . -66®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES; 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1 Q9A ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT573, SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

_SCBS138C - MAY 1992 - REVISED JULY 1994 


recommended operating conditions (see Note 4) 



SN54LVT573 

SN74LVT573 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

mmm 


V 

V 1 H High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

5.5 

5.5 

V 

Iqh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

“C 


NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW Information concerns products in die formative or 
desiqn phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT573, SN74LVT573 

3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS138C-MAY 1992 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT573 

SN74LVT573 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = min to MAXt, Iqh = -100 |iA 

VcC-0-2 

Vcc-0.2 

V 

Vcc = 2.7 V, IOH = -8mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

lOH = ”24 mA 

2 


lOH = ”32 mA 


2 

VOL 

Vcc = 2.7 V 

lOL = 100 pA 

0.2 

0.2 

V 

lOL = 24 mA 

0.5 

0.5 

VCC = 3V 

lOL = 16 mA 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.6 

lOL = 48 mA 

0.55 


lOL = 64 mA 


0.55 

l| 

Vcc = 0 or MAXt, V| = 5.6 V 

50 

10 

pA 

Vcc = 3.6 V 

V| = Vcc or GND 

Control pins 

±1 

±1 

V| = Vcc 

Data inputs 

1 

1 

V| = 0 

-5 

-5 

'off 

Vcc = 0, V|orVo = 0to4.5V 


±100 

pA 

IH 

Vcc = 3V 

V| = 0.8 V 

Data inputs 

75 

75 

pA 

V| = 2V 

-75 

-76 

IQZH 

Vcc = 3.6 V, Vo = 3 V 

1 

1 

pA 

IQZL 

Vcc = 3.6 V, Vo = 0.5 V 

-1 

-1 

liA 

icc 

Vcc = 3.6 V, lO = 0, 

V| = Vcc or GND 

Outputs high 

0.13 0.39 

0.13 0.19 

mA 

Outputs low 

8.6 14 

8.6 12 

Outputs 

disabled 

0.13 0.39 

0.13 0.19 

Aicc§ 

Vcc = 3 V to 3.6 V, One input at Vcc " 0.6 V, 

Other inputs at Vcc or GND 

0.3 

0.2 

mA 

Ci 

Vj = 3VorO 

4 

4 

PF 

^0 

Vo = 3VorO 

8 

8 

PF 


t All typical values are at Vcc = 3.3 V, Ta = 25“C. 

t For conditions shown as MiN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 



tw Pulse duration, LE high 

3.3 

3.3 

3.3 

3.3 

ns 

tsu Setup time, data before LEi 

High or low 

1 

0.9 

0.7 

0.6 

ns 

th Hold time, data after LEi 

High or low 

1.8 

2 

1.6 

1.8 

ns 
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SN54LVT573, SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

_SCBS138C - MAY 1992 - REVISED JULY 1994 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 





SN54LVT673 

SN74LVT573 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3-3 V 

±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MiN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

n 

r\ 

0.5 

4.7 

4.9 

1 

2.5 

m 

4.7 

ns 

tPHL 


VJ 



5.4 

1 

mm 

IS 

5.2 

tpLH 

LE 

Q 

1 

6 

6.9 

1.6 

3.5 

5.6 

6.3 

ns 

tPHL 

1.4 

6.9 

7.6 

2.5 

4.3 

6.5 

7.2 

tpZH 

OE 

n 

0.5 

5.3 

6.4 

1 

2.8 

5.1 

6.2 

ns 

tPZL 


0.7 

5.7 

7.2 

1.3 

3.3 

5.5 

6.6 

tPHZ 

OE 

n 

1.2 

5.9 

6.9 

2 

3.7 

5.7 

6.7 

ns 

tPLZ 

Vj 

1 

5.4 

5.5 

1.5 

3 

■o 

5.1 


t All typical values are at Vcc - 3-3 V, T/y = 25°C. 
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SN54LVT573, SN74LVT573 

3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS138C-MAY 1992-REVISED JULY 1994__ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 60 pF 
(see Note A) 


500^2 

-Wv- 


500 Q 



6V 

O Open 


9 GND 


TEST 

SI 

tPLH/tPHL 

Open 

IPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Input 1.5 V 




2.7 V 


OV 


Data Input 


VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tpLH -►[— *PHL 

I I/-1-- 

/ 1.5 V I \l.5V 


tpHL W » | ►j-tPLH 


1.5 V /l.5V. 


2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


~ X”'' 


tPZL- 


.1*^ I 


tpZH-^ 


^1-5 V I ■/^ |_^0.3V 
|tPHZ-H }<- 

J^I_I_ 


-0.3 V 


2.7 V 
OV 


3V 

VoL 


VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 60 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT574, SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS139C - MAY 1992 - REVISED JULY 1994 



• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Flat (W) Packages, and Ceramic 
(J) DIPS 

description 



Q Q ^ a o 

CO z 7J CO N. 

o ^ 


These octal flip-flops are designed specifically for low-voltage (3.3-V) Vcc operation, but with the capability to 
provide a TTL interface to a 5-V system environment. 

The eight flip-flops of the 'LVT574 are edge-triggered D-type flip-flops. On the positive transition of the clock 
(CLK) input, the Q outputs are set to the logic levels that were set up at the data (D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. OE does not affect the internal operations of the flip-flops. 
Old data can be retained or new data can be entered while the outputs are in the high-impedance state. 

Active bus-hold circuitry Is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT574 Is available In Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT574 is characterized for operation over the full military temperature range of “55°C to 125°C. The 
SN74LVT574 Is characterized for operation from -40°C to 85°C. 


PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54LVT574, SN74LVT574 

3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS139C - MAY 1992 - REVISED JULY 1994 


FUNCTION TABLE 
(each flip-flop) 



t This symbol is In accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


absolute maximum ratings over operating free-aIr temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. “0-5 V to 4.6 V 

Input voltage range, Vj (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT574 . 96 mA 

SN74LVT574 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT574 . 48 mA 

SN74LVT574 . 64 mA 

Input clamp current, I|k (Vj < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . “50 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range... -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT574, SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

_SCBS139C - MAY 1992 - REVISED JULY 1994 


recommended operating conditions (see Note 4) 



SN54LVT574 

SN74LVT574 

UNIT 

MiN MAX 

MIN MAX 

Vcc Supply voltage 



V 

V|H High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

5.5 

5.5 

V 

Iqh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

"C 


NOTE 4: Unused or floating control inputs must be held high or low. 
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SN54LVT574, SN74LVT574 

3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS139C-MAY1992-REVISEDJULY1994 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t All typical values are at Vcc - 3.3 V, - 25°C. 

i For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 

timina requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 
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SN54LVT574, SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

_SCBS139C - MAY 1992 - REVISED JULY 1994 


switching characteristics over recommended operating free-air temperature range, Ct. = 50 pF 
(uniess otherwise noted) (see Figure 1) 





SN54LVT574 

SN74LVT574 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


^max 



150 

150 

150 

150 

MHz 

tPLH 

CLK 

Q 

1 

5.9 

6.6 

1.7 

3.6 

5.4 

6.2 

ns 

tpHL 

1 

6.1 

6.8 

2.4 

4.3 

5.9 

6.6 

tpZH 

OE 

o 

0.5 

5.9 

7.1 

1 

2.9 

4.8 

5.9 

ns 

‘PZL 


0.5 

5.3 

6.4 

1.3 

3.4 

5.1 

6.2 

tPHZ 

OE 

Q 

0.7 

5.9 

6.6 

1.9 

4 

5.5 

5.9 

ns 

tPLZ 

0.5 

5.1 

5.1 

1.7 

3.2 

IS 

4.5 


t All typical values are at Vcc = 3.3 V, T/^ = 25°C. 
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SN54LVT574, SN74LVT574 

3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS139C - MAY 1992 - REVISED JULY 1994 _ 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tpHL 

Open 

•PLZrtPZL 

6V 

tPHZ«PZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Input 1.5 V 


XT 


2.7 V 


OV 


Data Input 


VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


2.7 V 
OV 


2.7 V 
OV 


Input 
(see Note B) 


Output 


Output 




2.7 V 
OV 


tPLH - 1 \— ‘PHL 

I !/“ 

-1__/^ 

I , 

tpHL-+*-►! 


i-VOH 

1.5 V 

VOL 


^ M tPLH 




M.5V 


VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note C) 

Output 
Waveform 2 
SlatGND 
(see Note C) 




tPZL- 


tPLZ -Pj |<- 


\l-5V I 

I i 


tPZH*-^ 



2.7 V 
OV 

3V 

VOL 

VOH 
- OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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SN54LVT639, SN74LVT639 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE (B PORT) AND OPEN-COLLECTOR (A PORT) OUTPUTS 


SCBS475-JUNE 1994 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 


SN54LVT639... J PACKAGE 
SN74LVT639 ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


Dissipation 

• A-Bus Outputs are Open-Coiiector; 

DIR [ 
A1 [ 

1 

2 

J— 

20 

19 

B-Bus Outputs are 3-State 

A2 [ 

3 

18 

• Supports Mixed-Mode Signal Operation 

A3 [ 

4 

17 

(5-V Input and Output Voltages With 

A4 i 

5 

16 

3.3-V Vcc) 

A5 [ 

6 

15 

• Supports Unregulated Battery Operation 

A6 [ 

7 

14 

Down to 2.7 V 

A7 [ 

8 

13 

• Typical Vqlp (Output Ground Bounce) 

A8 [ 

9 

12 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

GND [ 

10 

11 


• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs (B port) Eliminate the 
Need for External Puliup Resistors 

• Supports Live Insertion 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Smaii-Outiine (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 

description 


SN54LVT639 ... FK PACKAGE 
(TOP VIEW) 

CM T- 99 

< < Q> lo 

y LJL-ILJLJLJ — 

- 3 2 1 20 19 r 
A3 ]4 18[ B1 

A4 ]5 17[ B2 

A5 ] 6 16[ B3 

A6 ]7 15[ B4 

A7 ]8 14[ B5 

9 10 11 12 13 


CO Q CO CO 
< 2 CD CD DQ 

0 


These octal bus transceivers are designed ^ 

specifically for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 

The 'LVT639 is designed for asynchronous communication between open-collector and 3-state buses. The 
device transmits data from the A bus (open-collector) to the B bus (3-state) or from the_B bus to the A bus 
depending upon the logic level at the direction-control (DIR) input. The output-enable (OE) input can be used 
to disable the device so the buses are effectively isolated. 

Active bus-hold circuitry is provided on the B bus to hold unused or floating data Inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a puliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT639 is available In Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages In less than half the printed-circult-board area. 

The SN54LVT639 is characterized for operation over the full military temperature range of --56®C to 125®C. The 
SN74LVT639 is characterized for operation from --40°C to 85®C. 



PRODUCT PREVIEW Information concerns products In the formative or 
deslan phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


FUNCTION TABLE 


INPUTS 

‘ OPERATION 


B data to A bus 
A data to B bus 
Isolation 
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SN54LVT639, SN74LVT639 

3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE (B PORT) AND OPEN-COLLECTOR (A PORT) OUTPUTS 

SCBS475-JUNE 1994 

logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc .. -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .. --0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) .... -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT639 . 96 mA 

SN74LVT639 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT639 . 48 mA 

SN74LVT639 .. 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES; 1. The input and output negative-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 

2, This current will flow only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/oferaf/ons application note In the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT639,SN74LVT639 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE (B PORT) AND OPEN-COLLECTOR (A PORT) OUTPUTS 

SCBS475-JUNE 1994 


recommended operating conditions 
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SN54LVT639, SN74LVT639 

3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE (B PORT) AND OPEN-COLLECTOR (A PORT) OUTPUTS 

SCBS475-JUNE 1994__ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT639 

SN74LVT639 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

lOH 

A port 

Vcc = 3 V, Vqh = 3.6 V 

20 

20 

mA 

Vqh 

B port 

Vcc = min to MAXt, Iqh = -100 |iA 

Vcc-0.2 

Vcc-0.2 

V 

Vcc = 2.7 V, IOH = -“8mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

Iqh = - 24 mA 

2 


Iqh = -32 mA 


2 

VOL 

Vcc = 2.7 V 

IOL='*00)iA 

0.2 

0.2 

V 

IqL = 24 mA 

0.5 

0.5 

Vcc = 3 V 

IOL= 16 mA 

0.4 

0.4 

IqL = 32 mA 

0.5 

0.5 

IqL = 48 mA 

0.55 


IqL = 64 mA 


0.55 

1 

Control 

pins 

Vcc = 3.6 V, V{ = Vcc or GND 

±1 

±1 

\iA 

Vcc = 0 or MAXt, V| = 5.5 V 

10 

10 

AorB 

port§ 

Vcc = 3.6 V 

V| = 5.5 V 

100 

20 

II 

< 

o 

o 

5 

5 

V| = 0 

-10 

-10 

Soft 

B port 

VCC = 0, V| or Vq = Oto 4.5 V 


±100 

WEMi 

h(hold) 

B port 

> 

CO 

It 

O 

O 

> 

V| = 0.8 V 

75 

75 

IHQIIIH 

> 

CM 

II 

> 

-75 

-75 

•OZH 

B port 

Vcc = 3.6 V, Vq = 3 V 

1 

1 

mA 

•OZL 

B port 

Vcc = 3.6 V, Vq = 0.5 V 

-1 

-1 

liA 

icc 

Vcc = 3.6 V, iQ = 0, 

V| = Vcc or GND 

Outputs high 

■■BOKS 

0.13 0.19 

mA 

Outputs low 

8.8 14 

8.8 12 

Outputs disabled 

0.13 0.5 

0.13 0.19 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc “ 0.6 V, 

Other inputs at Vcc or GND 

0.3 

0.2 

mA 

Ci 

V| = 3 V or 0 

4 

4 

PF 

C^io 

Vo = 3VorO 

10 

10 

pF 


t All typical values are at Vcq = 3.3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc or GND 

^ This is the increase in supply current for each Input that is at the specified TTL voltage level rather than Vqc or GND. 
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SN54LVT639, SN74LVT639 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE (B PORT) AND OPEN-COLLECTOR (A PORT) OUTPUTS 

_SCBS475-JUNE 1994 


PARAMETER MEASUREMENT INFORMATION 


6V 


500^ 


Under Test 

Cl = 50pF _ 
(see Note A) 

_ < 
< 

1 

^-VW~.. 

1 500 Q 

1 

_ 

L J 

L 


9 GND 


TEST 

S1 

tPLH/tPHL 

Open 

tPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 





2.7 V 


OV 


Data input 


j ^su 


^ th 


3 ^ 


2.7 V 
OV 

2.7 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 


Output 




tPLH 


tpHL 


I 

I 


I 



I 

k 


♦{- *PHL 



2.7 V 
OV 

VOH 

VOL 

VOH 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


ZXEZXE 


2.7 V 


OV 


tpZL- 


tpLZ- 




5V I 


^ _ 


3V 


3V 


VoL 


tpZH-->| 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


C|_ includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT646, SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low Static Power 
Dissipation 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vqq) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Smali-Outiine 
(DB), and and Thin Shrink Small-Outline 
(PW) Packages, Ceramic Chip Carriers 
(FK), Ceramic Flat (W) Packages, and 
Ceramic (JT) DIPs 

description 

These bus transceivers and registers are 
designed specifically for low-voltage {3.3-V) Vcc 
operation, but with the capability to provide a TTL 
interface to a 5-V system environment. 


SCBS140C - MAY 1992 - REVISED JULY 1994 


SN54LVT646... JT OR W PACKAGE 
SN74LVT646... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


CLKAB 

SAB 

DIR 

A1 

A2 

A3 

A4 



Vcc 

CLKBA 

^A 

OE 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


SN54LVT646... FK PACKAGE 
(TOP VIEW) 

silo 

Q CO O Z > O CO 
y "TJ LJ LII OCT_j - 

_ 4 3 2 1 28 27 26 p. 

1 Is 25r 


y-vuu ..^2 13 14 15 16 17 18 

r.fzirnrif^ 

K 00 Q O CX) CD 

< < 2 Z “ CQ CD 

O 

NC - No internal connection 


The 'LVT646 consists of bus transceiver circuits, ~ internal connection 

D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 

Input bus or from the internal registers. Data on the A or B bus is clocked into the registers on the low-to-high 
transition of the appropriate clock (CLKAB or CLKBA) input. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed with the 'LVT646. 

Output-enable (OE) and direction-control (DIR) Inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored In either register or in both. 

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data . The 
direction control (DIR) determines which bus receives data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN54LVT646, SN74LVT646 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS140C - MAY 1992 - REVISED JULY 1994 

description (continued) 

To ensure the high-impedance state during power up or power down, OE shouid be tied to through a puliup 
resistor; the minimum vaiue of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT646 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT646 is characterized for operation over the full military terhperature range of-55°C to 125°C. The 
SN74LVT646 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 


INPUTS 

DATA I/Os 

OPERATION OR FUNCTION 


DIR 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

X 

X 

T 

X 

X 

X 

Input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

T 

X 

X 

Unspecifiedt 

Input 

Store B, A unspecifiedt 

H 

X 

T 

T 

X 

X 

Input 

Input 

Store A and B data 

H 

X 

HorL 

HorL 

X 

X 

Input disabled 

Input disabled 

Isolation, hold storage 

■■ 

mil 

X 

X 

X 

L 

Output 

Input 

Real-time B data to A bus 

H 


X 

HorL 

X 

H 

Output 

Input 

Stored B data to A bus 

L 

H 

X 

X 

L 

X 



Real-time A data to B bus 

L 

H 

HorL 

X 

H 

X 



Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 
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SN54LVT646, SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 


SCBS140C - MAY 1992 - REVISED JULY 1994 


I ^ I I 

I 1,1 I 

I III I 

I I |l I 


I III I 

I I |l I 

I Ml I 

I_III_I 




v_ 

r n r 1 

1 1 1 1 

1 ill 1 

1 hi 1 
j_LLi_ L 


I III I 

I III I 

I I I I 

I-1 I-1 


I 


3 1 23 2 22 

DIR CLKAB CLKBA SAB SBA 

L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 


21 31 23 2 

OE DIR CLKAB CLKBA SAB 

L H X X L 

REAL-TIME TRANSFER 
BUS A TO BUS B 




21 3 1 23 2 22 

0€ DIR CLKAB CLKBA SAB SBA 

XX T X X X 
X X X T X X 

H X T T X X 

STORAGE FROM 
A, B, OR A AND B 


21 3 1 23 2 

OE DIR CLKAB CLKBA SAB 

L L X HorL X 

L H HorL X H 

TRANSFER STORED DATA 
TO A AND/ORB 


Figure 1. Bus-Management Functions 

Pin numbers shown are for the DB, DW, JT, PW, and W packages. 
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SN54LVT646, SN74LVT646 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS140C - MAY 1992 - REVISED JULY 1994 

logic symbolt 



tlhis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, PW, and W packages. 
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DIR 

CLKBA 

SBA 

CLKAB 

SAB 


A1 


B1 



To Seven Other Channels 


Pin numbers shown are for the DB, DW, JT, PW, and W packages. 



Texas 

Instruments 

POST OFFICE BOX 665303 • DALUS, TEXAS 75265 


9-87 







SN54LVT646, SN74LVT646 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS140C - MAY 1992 - REVISED JULY 1994_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . ~0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . --0.6 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT646 . 96 mA 

SN74LVT646 ... 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT646 .... 48 mA 

SN74LVT646 . 64 mA 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at T/v = 55®C (in still air) (see Note 3): DB package.0.65 W 

DW package.1.7 W 

PW package...0.7 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package T/herma/Cons/c/eraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



SN54LVT646 

SN74LVT646 

UNIT 

MIN MAX 


Vcc Supply voltage 

2.7 3.6 

2.7 3.6 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

5.5 

5.5 

V 

Iqh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

‘’C 


NOTE 4: Unused or floating control inputs must be held high or low. 
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SN54LVT646, SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

_SCBS140C- MAY 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT646 

SN74LVT646 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vqq = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vqq = MIN to MAXt, Iqh = -100 |iA 

Vqq-0.2 

Vqq-0.2 

V 

Vqq = 2.7 V, IqH = “ 8 

2.4 

2.4 

Vqq = 3V 

Iqh * - 24 mA 

2 


Iqh = -32 mA 


2 

VOL 

Vqq = 2.7 V 

Iql = 100 |iA 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

Vqq = 3 V 

Iql = 16 mA 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


Iql = 04 mA 


0.55 

l| 

Vqq = 3.6 V, V| = VQQorGND 

Control pins 

+1 

±1 

pA 

Vqq = 0 or MAX^, V| = 5.5 V 

10 

10 

Vqq = 3.6 V 

V| = 5.5 V 

A or B ports§ 

100 

20 

_< 

II 

< 

o 

o 

1 

1 

V, = 0 

-5 

-5 

'off 

Vqq = 0, V|orVo = 0to4.5V 


±100 

IliA 

l|(hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8 V 

A or B ports 

75 

75 

pA 

> 

CM 

II 

> 

-75 

-75 

bZH 

Vqq = 3.6 V, Vq = 3 V 

1 

1 

pA 

iqzl 

Vqq = 3.6 V, Vq = 0.5 V 

-1 

-1 

pA 

Ice 

Vqq = 3.6 V, Io = 0, 

Vi = Vqq or GND 

Outputs high 

0.13 0.39 

0.13 0.19 

mA 

Outputs low 

8.8 14 

8.8 12 

Outputs 

disabled 

0.13 0.39 

0.13 0.19 


Vqq = 3 V to 3.6 V, One input at Vqq - 0.6 V, 

Other inputs at Vqq or GND 

0.3 

0.2 

mA 

Ci 

V| = 3VorO 

4.5 

4.5 

PF 

Cio 

Vo = 3VorO 

11 

11 

PF 


t All typical values are at Vqq = 3.3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc or GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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SN54LVT646, SN74LVT646 

3.3<V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS140C - MAY 1992 - REVISED JULY 1994_ 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 



SN54LVT646 

SN74LVT646 

UNIT 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 160 

0 150 

0 150 

0 160 

MHz 

tw Pulse duration, CLK high or low 

3.3 

3.3 

3.3 

3.3 

ns 

, Setup time, A or B before CLKABT or 

CLKBAT 

High 

1.5 

1.6 

1.3 

1.3 

ns 

Low 

2.5 

3.0 

2 

2.4 

Hold time, A or B after 

I’ CLKABT or CLKBAT 

0.9 

0.9 

0.4 

0.4 

ns 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 2) 





SN54LVT646 

SN74LVT646 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN MAX 


fmax 



150 


160 


MHz 

tPLH 

CLKBA or 

A or B 

1.2 

6.9 

6.9 

1.8 

3.8 

5.7 

6.7 

ns 

tPHL 

CLKAB 

1.2 

6.9 

6.6 

2.1 

3.8 

m 

6.4 

tPLH 

A or B 

B or A 

0.8 

4.9 

5.6 

1.3 

2.8 

m 

5.4 

ns 

tPHL 

0.6 

4.8 

5.5 

1 

WEM 

m 

5.3 

‘PLH 

SBA or SAB* 

A or B 

1 

6.4 

7.4 

1.4 

3.7 

6.2 

7.2 

ns 

*PHL 

1 

6.4 

7 

1.4 

3.8 

6.2 

6.8 

tPZH 

OE 

A or B 

0.6 

6 

7.4 

1 

3 

6.8 

7.2 

ns 

tPZL 

0.6 

6.2 

7.5 

1 

3.2 

6 

7.3 

tPHZ 

OE 

AorB 

1.4 

6.7 

7.1 

2.3 

4.3 

6.5 

6.9 

ns 

tPLZ 

1-4 

6.4 

6.5 

2.2 

3.8 

5.8 

5.9 

tpZH 

DIR 

AorB 

0.6 

6.7 

7.7 

1 

3.4 

6.5 

7.5 

ns 

tPZL 

0.8 

6.5 

7.3 

1.2 

3.4 

6.3 

7.1 

tPHZ 

DIR 

A or B 

0.8 

7.4 

8.3 

1.7 

4.1 

m 

8.1 

ns 

tPLZ 

1 

6.7 

7 

1.5 

3.5 

5.8 

6.3 


t All typical values are at Vcc = 3.3 v, = 25°C. 

4 These parameters are measured with the Internal output state of the storage register opposite to that of the bus Input. 
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SN54LVT646, SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

_SCBS140C - MAY 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500^ 

-•-vw 

I 500 Q 


O Open 
9 GND 


TEST 

S1 

tPLH/tpHL 

Open 

tPLZ/tpZL 

6V 

tpHZ/tPZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 


input 



2.7 V 


Data Input 


VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




2.7 V 
OV 


*PLH 


tPHL 



>j- tpHL 



VOH 

VOL 


VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
S1 at 6 V 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 



- 2.7 V 

1.5V 

tpZL—♦! 

I 

i 

1 

k- 

j 1 

1 

V 1 

S^1.5V I 

j£VpL.+^.3V 

1 

1 tPHZ — 

\ - VOL 

y 

tpZH~-^j 

f- 

1 


^1.5 V 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES; A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


9-91 








9-92 



SN54LVT652, SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS141D - MAY 1992 - REVISED JULY 1994 


• State-oMhe-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 


SN54LVT652... JT PACKAGE 
SN74LVT652 ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


Dissipation 

CLKAB [ 

7^ 

24 ] 

• Supports Mixed-Mode Signal Operation 

sab[ 

2 

23 ] 

(5-V Input and Output Voltages With 

oeab( 

3 

22 ] 

3.3-V Vcc) 

A1[ 

4 

21 ] 

• Supports Unregulated Battery Operation 

A2[ 

5 

20 ] 

Down to 2.7 V 

A3[ 

6 

19] 

• Typical Vqlp (Output Ground Bounce) 

A4[ 

7 

18] 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

A5[ 

8 

17] 

• ESD Protection Exceeds 2000 V Per 

A6[ 

r 

9 

16 ] 

MIL-STD-883C, Method 3015; Exceeds 

A7[ 

10 

15 ] 

200 V Using Machine Model 

A8[ 

11 

14] 

(C = 200 pF, R = 0) 

gnd[ 

12 

13] 


^ CO < 

OQ <; 03 

< CD O ^ < 

LU < Zi O O fj S 

O CO O Z > O O) 


• Latch-Up Performance Exceeds 500 mA 

Per JEDEC Standard JESD-17 SN54LVT652... fk package 

• Bus-Hold Data Inputs Eliminate the Need 

for External Pullup Resistors m S ^ 

• Supports Live Insertion l2 < S o 8 m 

OC0OZ>OC0 

• Package Options Include Plastic > o ljlj — 

Smail-Outline (DW), Shrink Smaii-Outiine 4 3 2 i 28 27 26 j._ 

(DB), and Thin Shrink Small-Outline (PW) 25L OEBA 

Packages, Ceramic Chip Carriers (FK), and ^2 J 6 24L bi 

Ceramic (JT) DIPS Aslr 23[ b 2 

NC ] 8 22[ NC 

description A4]9 2 i[ b3 

A5 ]10 20[ B4 

These bus transceivers and registers are A6 ] ii i9[ B5 

designed specifically for low-voltage (3.3-V) Vqq 

operation, but with the capability to provide a TTL —— 

interface to a 5-V system environment. < < g z m m co 

The 'LVT652 consists of bus transceiver circuits, nc - No internal connection 

D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 

Output-enable (OEAB and OEBA) inputs are provided to control the transceiver functions. Select-control (SAB 
and SBA) inputs are provided to select whether real-time or stored data is transferred. The circuitry used for 
select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between 
stored and real-time data. A low input selects real-time data, and a high input selects stored data. Figure 1 
illustrates the four fundamental bus-management functions that can be performed with the 'LVT652. 

Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mo de, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remains 
at its last state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


4 3 2 1 28 27 26 p _ 

A1 I 6 25[ OEBA 

A2 ]6 24[ B1 

A3 ]7 23[ B2 

NC ] 8 22[ NC 

A4]9 2l[ B3 

A5 ]10 20[ B4 

A6]l1 19[ B5 

12 13 14 16 16 17 18 
MKXZILiZILlIZlXIIlXZ 

^ ra Q O CO K O 

(3 

NC - No internal connection 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54LVT652, SN74LVT652 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS141D ~ MAY 1992 - REVISED JULY 1994_ 


description (continued) 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a puliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE should 
be tied to OND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

The SN74LVT652 is available In Tl’s shrink small-outiine package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circult-board area. 

The SN64LVT662 Is characterized for operation over the full military temperature range of -66°C to 126°C. The 
SN74LVT652 is characterized for operation from -40^0 to 85®C. 


FUNCTION TABLE 


1 INPUTS 

DATA l/Ot 

OPERATION OR FUNCTION 

OEAB 

OEBA 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

L 

H 

HorL 

HorL 

X 

X 

Input 

Input 

Isolation 

L 

H 

T 

T 

X 

X 

Input 

Input 

Store A and B data 

X 

H 

T 

HorL 

X 

X 

Input 

Unspecified^ 

Store A, hold B 

H 

H 

T 

T 

xt 

X 

Input 

Output 

Store A in both registers 

L 

X 

HorL 

T 

X 

X 

Unspecified^ 

Input 

Hold A, store B 

L 

L 

T 

T 

X 

xt 

Output 

Input 

Store B in both registers 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-time B data to A bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B data to A bus 

H 

H 

X 

X 

L 

X 

Input 

Output 

Reai-time A data to B bus 

H 

H 

H or L 

X 

H 

X 

Input 

Output 

Stored A data to B bus 

H 

L 

HorL 

H or L 

H 

H 

Output 

Output 

Stored A data to B bus and 
stored B data to A bus 


t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 
t Select control = L; clocks can occur simultaneously. 

Select control = H; clocks must be staggered in order to load both registers. 
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SN54LVT652, SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS141D - MAY 1992 - REVISED JULY 1994 



3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 

L L X X X L 


REAL-TIME TRANSFER 
BUS B TO BUS A 



3 21 1 23 2 22 

OEAB CLKAB CLKBA SAB SBA 

X H T X X X 

L X X T X X 

L H t t X X 

STORAGE FROM 
A, B, OR A AND B 



3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 

H H X X L X 

REAL-TIME TRANSFER 
BUS A TO BUSB 



3 21 1 23 2 22 

OEAB O^ CLKAB CLKBA SAB SBA 

H L H or L H or L H H 


TRANSFER STORED DATA 
TO A AND/ORB 


Figure 1. Bus-Management Functions 

Pin numbers shown are for the DB, DW, JT, and PW packages. 
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SN54LVT652,SN74LVT652 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS141D - MAY 1992 - REVISED JULY 1994 


logic symbolt 



tjhis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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SN54LVT652, SN74LVT652 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS141D - MAY 1992 - REVISED JULY 1994___ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.6 V to 4.6 V 

Input voltage range, Vj (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _-0.6 V to 7 V 

Current into any output In the low state, Iq: SN64LVT662 .. 96 mA 

SN74LVT662 ... 128 mA 

Current into any output in the high state, Iq (see Note 2): SN64LVT662 ... 48 mA 

SN74LVT662 . 64 mA 

Input clamp current, Iik (V| < 0) . -60 mA 

Output clamp current, Iqk (Vq < 0) ..... -60 mA 

Maximum power dissipation at Ta = 66®C (in still air) (see Note 3): DB package ..0.66 W 

DW package ..1.7 W 

PW package .0.7 W 

Storage temperature range .... - 65^0 to 160®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaiion note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 




SN54LVT652 

SN74LVT652 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

2.7 

3.6 

mi 

3.6 

V 

V|H 

High-level Input voltage 

2 


2 

V 

V|L 

Low-level input voltage 

: 0.8 

0.8 

V 

V| 

input voltage 

/ " 5.5 

5.5 

V 

lOH 

High-level output current 


-24 

-32 

mA 

•OL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate | Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 



NOTE 4: Unused or floating control Inputs must be held high or low. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic da^ and other 
specifications are design goals. Texas Instruments reserves the right to 
cnange or discontinue these products without notice. 
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SN54LVT652, SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

_SCBS141D - MAY 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 



SN54LVT652 

SN74LVT652 

UNIT 




MIN TYPt 

MAX 

MIN TYPt 

MAX 

V|K 

Vqc = 2.7 V, 

l| =-18 mA 


-1.2 

-1.2 

V 


Vqc = MIN to MAXt, 

IOH = -100|jA 


Vqq-0.2 

Vqq-0.2 


vqh 

Vqc = 2.7 V, 

iOH = -8mA 


2.4 

2.4 

V 

Vcc = 3V 

IqH = -24 mA 

2 



IqH = -32 mA 


2 



Vqc = 2.7 V 

Iql = 100 pA 

0.2 

0.2 



IqL = 24 mA 

0.5 

0.5 


VOL 


Iql = 16 mA 

0.4 

0.4 


Vcc = 3V 

Iql = 32 mA 

0.5 

0.5 



Iql = 48 mA 

0.55 





Iql = 64 mA 


0.55 



Vqc = 3.6 V, 

V| = Vqq or GND 

Control pins 

±1 

±1 



Vqc = 0 or MAXt, 

V| = 5.5 V 

/ 10 

10 


i| 


V| = 5.5 V 


.X. 20 

20 

mA 


Vqc = 3.6 V 

V| = Vqq 

A or B ports§ 

5 

5 




V| = 0 


-10 

-10 


■off 

Vcc = 0, 

V| orVo = 0to4.5V 



±100 

mA 

l|(hold) 

Vcc = 3V 

V| = 0.8 V 

A or B ports 

75 

75 

mA 

_< 

II 

ro 

< 

-75 

-75 

IQZH 

Vqc = 3.6 V, 

> 

CO 

II 

O 

> 


1 

1 

mA 

'OZL 

Vqc = 3.6 V, 

Vq = 0.5 V 


-1 

-1 

mA 




Outputs high 

0.13 

0.19 

0.13 

0.19 


icc 

Vqc = 3.6 V, 

io = o, 

Outputs iow 

8.8 

12 

8.8 

12 

mA 

V| = Vqc or GND 


Outputs 

disabled 

0.13 

0.19 

0.13 

0.19 

AIcqH 

Vqc = 3 V to 3.6 V, One input at Vqq - 0.6 V, 

Other inputs at Vqq or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

4.5 

4.5 

PF 

Cio 

Vo = 3VorO 

11 

11 

PF 


t All typical values are at Vcc = 3-3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vqc or GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 
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SN54LVT652, SN74LVT652 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS141D- MAY 1992 - REVISED JULY 1994_ 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 2) 





SN54LVT652 

SN74LVT652 





Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN MAX 

MIN 

MAX 


^clock 

Clock frequency 


0 

160 

0 

150 

0 150 

0 

150 

MHz 


Pulse duration, CLK high or low 




3.3 

3.3 

ns 

^su 

Setup time, A or B before 

Data high 

rV 

■ 

1.2 

1.2 


CLKABT or CLKBAT 

Data low 



2 

2.5 

ns 

th 

Hold time, A or B after CLKABt or CLKBAT 



0.5 

0.5 

ns 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 


(uniess otherwise noted) 


[see Figure 2) 





SN54LVT652 

SN74LVT652 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


fmax 





150 

150 

MHz 

tPLH 

CLKBA or 




cq 

3.7 

6 

6.9 

ns 

tPHL 

CLKAB 

A or D 



2 

3.7 


6.4 

tPLH 

AorB 




1.2 

2.8 

4.7 

5.5 

ns 

tPHL 

t> or M 



1 

2.6 

IS 

5.3 

‘PLH 

SBA or SAB^ 




1.4 

3.7 

6.4 

7.6 

ns 

tPHL 

M or D 



1.4 

4 

6.2 

6.8 

tpZH 

OEBA 

A 



1 

2.9 

5.8 

7.2 

ns 

•PZL 

A 



1 

3 

6 

7.3 

tPHZ 

OEBA 

A 



2.2 

3.9 

6.5 

6.9 

ns 

tPLZ 

A 



1.8 

3.2 

5.8 

5.9 

tPZH 

OEAB 

B 



1 

3.3 

6.5 

7.5 

ns 

tpZL 



1.2 

3.4 

6.3 

7.1 

tPHZ 

OEAB 

B 



1.7 

4.5 

m 


ns 

tPLZ 



1.5 

3.8 

5.8 

6.3 


t All typical values are at Vcc = 3-3 V, T/\ = 25°C. 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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SN54LVT652, SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS141D - MAY 1992 - REVISED JULY 1994 



LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 




VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


PROPAGATION DELAYTIMES 


ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS 


LOW- AND HIGH-LEVEL ENABLING 


NOTES; A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 t^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voitage Waveforms 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


9-101 









9-102 



■ • State-of-the-Art Advanced BiCMOS 

■ Technology (ABT) Design for 3.3-V 
I Operation and Low-Static Power 

I Dissipation 
I • Open-Collector Outputs 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 

• Package Options include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 

description 

These octal buffers and line drivers are designed 
specifically for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 


SN54LVT760, SN74LVT760 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH OPEN-COLLECTOR OUTPUTS 

SCBS476-JUNE 1994 


SN54LVT760 ... J PACKAGE 

SN74LVT760 ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 

10E [ 

u 

1 20 

] Vcc 

1A1 [ 

2 19 

]20E 

2Y4 [ 

3 18 

] 1Y1 

1A2 [ 

4 17 

]2A4 

2Y3 [ 

5 16 

] 1Y2 

1A3 [ 

6 15 

]2A3 

2Y2 [ 

7 14 

] 1Y3 

1A4 [ 

8 13 

]2A2 

2Y1 [ 

9 12 

] 1Y4 

GND [ 

10 11 

]2A1 


SN54LVT760... FK PACKAGE 
(TOP VIEW) 


lUJ 0|LLI 
? <10 4^10 
CM 1- T- > c\i 



1Y1 

2A4 

1Y2 

2A3 

1Y3 


The 'LVT760 is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE is low, 
the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are In the high state. 


Active bus-hold circuitry is provided on the data bus to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74LVT760 is available In Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LVT760 is characterized for operation over the full military temperature range of-55®C to 125®C. The 
SN74LVT760 is characterized for operation from --40°C to 85®C. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

Y 

OE 

A 

n 


L 

H 


H 

H 


H 
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PRODUCT PREVIEW 


SN54LVT760, SN74LVT760 

3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH OPEN-COLLECTOR OUTPUTS 

SCBS476~ JUNE 1994_ 


logic symbolt 


logic diagram (positive iogic) 



1Y1 

1Y2 

1Y3 

1Y4 



20E 

2A1 

2A2 

2A3 

2A4 



2Y1 

2Y2 

2Y3 

2Y4 


t This symbol is in accordance with ANSI/iEEE Std 91-1984 
and lEC Publication 617-12. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq .. -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.6 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the iow state, Iq: SN54LVT760 . 96 mA 

SN74LVT760 ... 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT760 . 48 mA 

SN74LVT760 . 64 mA 

Input clamp current, I|k (Vj < 0) . -50 mA 

Output clamp current; Iqk (Vq < 0) . -SO mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range . -65®Cto150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc* 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package T/ierma/Cons/deraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT760, SN74LVT760 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH OPEN-COLLECTOR OUTPUTS 

SCBS476-JUNE 1994 


recommended operating conditions 



SN54LVT760 

SN74LVT760 

UNIT 

MIN MAX 

MIN MAX 

Vqq Supply voltage 



V 

ViH High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

5.5 

5.5 

V 

Vqh High-level output voltage 

3.6 

3.6 

V 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

°C 


eiectrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT760 

SN74LVT760 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vqq = 2.7 V, l| = -18mA 

-1.2 

-1.2 

V 

lOH 

Vqq = 3V, Vqh = 3.6 V 

20 

20 

mA 

VoL 

Vqq = 2.7 V 

Iql = 100 fiA 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

Vqq = 3V 

Iql = 16 mA 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


Iql = 34 mA 


0.55 

l| 

Vqq = 3.6 V, V| = VQQorGND 

Control pins 

±1 

±1 

mA 

Vqq = 0 or MAX*, V| = 5.5 V 

10 

10 

Vqq = 3.6 V 

V| = 5.5 V 

Data pins§ 

100 

20 

< 

II 

< 

O 

o 

5 

5 

V| = o 

-10 

-10 

•off 

Vqq = 0, V| or Vq = 0 to 4.5 V 


±100 

mA 

l|(hold) 

> 

CO 

n 

O 

O 

> 

V| = 0.8 V 

A port 

75 

75 

HA 

> 

CM 

II 

>" 

-75 

-75 

Icc 

Vqq = 3.6 V, Iq = 0, 

V| = VQQorGND 

Outputs high 

0.13 0.5 

0.13 0.19 

mA 

Outputs low 

8.8 14 

8.8 12 

AIqq^ 

Vqq = 3 V to 3.6 V, One input at Vqq - 0.6 V, 

Other inputs at Vqq or GND 

0.3 

0.2 

mA 

Ci 

V| = 3VorO 

4 

4 

PF 

Co 

Vo=*3VorO 

10 

10 

pF 


t All typical values are at Vqq = 3.3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc oi' GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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PRODUCT PREVIEW 


3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH OPEN-COLLECTOR OUTPUTS 

SCBS476-JUNE 1994 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

600 Q O Open -- 

-Wv-^ ^ TEST 

9 GND —---— 



TEST 

S1 

tPLH^tpHL 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Input 1.5 V 


Data Input 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 
Waveform 1 
SI at6V 
(see Note C) 


I I tPLZ -pj k - 

I 0.3 V 


w, I |tpHZ-H ^ 

Output *pzn-»i I 

VOH Waveform 2 1/ i. w 

Slat GND /1-5V ^ 

Vql ^ 


VOH-0.3V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 ^2, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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SN54LVT2952, SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS152D - MAY 1992 - REVISED JULY 1994 


State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 


Dissipation 

B8[ 

7^ 

24 ] 

• Supports Mixed-Mode Signal Operation 

B7[ 

2 

23 ] 

(5-V Input and Output Voltages With 

Bei 

3 

22 ] 

3.3-V Vcc) 

B5[ 

4 

21 ] 

• Supports Unregulated Battery Operation 

B4[ 

5 

20 ] 

Down to 2.7 V 

B3[ 

6 

19 ] 

• Typical Vqlp (Output Ground Bounce) 

B2[ 

7 

18] 

< 0.8 V at Vcc = 3.3 V, Ta = 25'^C 

B1[ 

8 

17] 

• ESD Protection Exceeds 2000 V Per 

oeab[ 

9 

16] 

MIL-STD-883C, Method 3015; Exceeds 

CLKAB [ 

10 

15] 

200 V Using Machine Model 

CLKENAB [ 

11 

14] 

(C = 200 pF, R = 0) 

gnd[ 

12 

13] 


Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

Bus-Hold Data Inputs Eliminate the Need 
for External Puliup Resistors 

Supports Live Insertion 
Package Options Include Plastic 
Smaii-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (JT) DIPs 


SN54LVT2952... JT PACKAGE 
SN74LVT2952... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


Vcc 

A8 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

OEBA 

CLKBA 

CLKENBA 


SN54LVT2952 ... FK PACKAGE 
crop VIEW) 


CD N 00 O o 00 1^ 


1 28 27 26 


description 


B5 

]5 ■ ' - ■ 

25 [ 

A6 

B4 

]6 

24 [ 

A5 

B3 

]7 

23[ 

A4 

NC 

]8 

22 [ 

NC 

B2 

]9 

21 [ 

A3 

B1 

]10 

20 [ 

A2 

OEAB 

]11 

19[ 

A1 


These octal bus transceivers and registers are I r-irnr-nrUrnrUrn I 

designed specifically for low-voltage (3.3-V) Vcc < < § z m m m 

operation, but with the capability to provide a TTL B ^ m ^ o 

interface to a 5-V system environment. ^ ^ ^ ^ 

o o 

The 'LVT2952 consists of two 8-bit back-to-back . 

. . . u A i j X ^1 ■ ■ L. XL* NC - No internal connection 

registers that store data flowing in both directions 
between two bidirectional buses. Data on the A or 

B bus is stored in the registers on the low-to-high _ _ 

transition of the clock (CLKAB or CLKBA ) i nput pr ovided that the clock-enable (CLKENAB or CLKENBA) input 
is low. Taking the output-enable (OEAB or OEBA) input low accesses the data on either port. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a puliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT2952 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT2952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT2952 Is characterized for operation from -40°C to 85°C. 


lo lo 
NC - No internal connection 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54LVT2952, SN74LVT2952 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS152D - MAY 1992 - REVISED JULY 1994__ 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CLKENAB 

CLKAB 

OEAB 

A 

H 

X 

L 

X 

Bo* 

X 

H or L 

L 

X 

Bo* 

L 

T 

L 

L 

L 

L 

T 

L 

H 

H 

X 

X 

H 

X 

Z 


t A-to-B data flow is shown; B-to-A data flow is similar 
but uses CLKENBA, CLKBA, and OEBA. 
t Level of B before the indicated steady-state input 
conditions were established. 


logic symbol§ 



15 

rs 

EN3 

G1 

OEBA 

13 

K 

CLKENBA 

CLKBA 

14 


> 1 C5 

9 

l\ 


EN4 

G2 

> 2C6 

OEAB 

11 

rs 

CLKENAB 

CLKAB 

10 


16 

1 




A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 




17 


18 


19 


20 


21 


22 


23 


V3 


6D 


5D 


4V 




B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


§This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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SN54LVT2952, SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS152D - MAY 1992 - REVISED JULY 1994 
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SN54LVT2952, SN74LVT2952 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS152D - MAY 1992 - REVISED JULY 1994__ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... V to 4.6 V 

Input voltage range, V| (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT2952 . 96 mA 

SN74LVT2952 ... 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT2952 ... 48 mA 

SN74LVT2952 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . ’■^0 

Maximum power dissipation at Ta = 65°C (in still air) (see Note 3): DB package.0.65 W 

DW package.1.7 W 

PW package .0.7 W 

Storage temperature range ... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT2952 

SN74LVT2952 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


Ha 

3.6 

OH 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


. 0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

IQH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 4: Unused or floating control inputs must be held high or low. 
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SN54LVT2952, SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

_SCBS152D - MAY 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TCOT 


SN54LVT2952 

SN74LVT2952 

UNIT 




MIN TYPt 

MAX 

MIN TYPt 

MAX 

V|K 

Vcc = 2.7V, 

l| = -18 mA 


-1.2 

-1.2 

V 


Vec = l^'N to MAX*, 

IOH = ~‘'00pA 


Vcc~0.2 

VcC-0.2 


VOH 

VcC = 2.7V, 

Iqh = - 8 mA 


2.4 

2.4 


> 

CO 

n 

O 

O 

> 

Iqh = “24 mA 

2 




lOH = ”32 mA 


2 


( 

VCC = 2.7V 

'OL = 100 pA 

0.2 

0.2 



'OL = 24 mA 

0.5 

0.5 


VOL 


Iql = 16 mA 

0.4 

0.4 

\/ 

VeC = 3 V 

Iql = 32 mA 

0.5 

0.5 



lOL = 48 mA 

,0.55 





Iql = 04 mA 


0.55 



VCC = 3.6V, 

V| = Vcc or GND 

Control pins 

±1 

±1 



Vec = 0 or MAX*, 

V| = 5.5 V 

10 

10 


l| 


V| = 5.5 V 


20 

20 

mA 


Vec = 3.6 V 

V| = Vcc 

A or B ports§ 

5 

5 




V| = 0 


-10 

-10 


'off 

< 

o 

o 

II 

p 

V| or Vq = 0 to 4.5 V 


+ 100 

liA 

l|(hold) 

> 

CO 

O 

O 

> 

V| = 0.8 V 

A or B ports 

75 

75 

mA 

V| = 2V 

-75 

-75 

'OZH 

Vcc = 3.6V, 

< 

O 

II 

CO 

< 


1 

1 

mA 

'OZL 

VcC = 3.6V, 

Vo = 0.5 V 


-1 

“1 



VcC = 3.6V, 

Vi = Vec or GND 

io = o. 


0.13 

0.19 

0.13 

0.19 


Ice 

Outputs low 

8.8 

12 

8.8 

12 

mA 



Outputs disabled 

0.13 

0.19 

0.13 

0.19 


Alcc^ 

VeC = 3 V to 3.6 V, One input at Vec - 
Other inputs at Vqq or GND 

0.6 V, 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

4.5 

4.5 

PF 

Cio 

Vq = 3 V or 0 

11.5 

11.5 

PF 


t All typical values are at Vqc = 3-3 V, Ta = 25®C. 

^ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcq or GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 
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SN54LVT2952, SN74LVT2952 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS152D - MAY 1992- REVISED JULY 1994_ 


timing requirement over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 






SN54LVT2952 

SN74LVT2952 






Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 





MiN MAX 

MIN 

MAX 

MIN MAX 

MIN 

MAX 


^clock 

Clock frequency 





150 

150 

MHz 

tw 

Pulse duration 


CLK high 



3.3 

3.3 

ns 


CLK low 



3.3 

3.3 



A or B 

High 

2.6 

^ 2.9 

2.5 

2.8 


^su 

Setup time before CLKT 

Low 

2.6 

• 3.1 

2.5 

3 

ns 


High 

0.9 

0.8 

0.9 

0.8 



Low 

2.5 

2.7 

2.4 

2.7 


th 

Hold time after CLKT 

A or B 

1.5 ' 

0.7 

1.5 

0.7 

ns 

CE 

2.6 

2.6 

2.5 

2.6 


switching characteristics over recommended operating free-air temperature range, Ci. = 50 pF 
(unless otherwise noted) (see Figure 1) 





SN54LVT2952 

SN74LVT2952 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


Wx 





150 

150 

MHz 

tPLH 

CLKBA or 

A or B 

1.3 

6.4 

X7 

7.4 

1.3 

3.6 

6.1 

2.7 

7.1 

ns 

tPHL 

CLKAB 

1.8 

6.1 

/ 2.7 

7 

1.8 

3.7 

6 

■a 

6.9 

*PZH 

OEBA or 

AorB 

1 


> 2.6 


1 

3.2 

5.6 

2.6 

6.7 

ns 

tpZL 

OEAB 

1.1 

6 .«S 

2.9 

8.2 

1.2 

3.2 

6.5 

2.9 

8 

tPHZ 

OEBA or 

A or B 

1 

67 

2.7 

7.6 

1 

4.1 

6.3 

2.7 

6.9 

ns 

tPLZ 

OEAB 

1.6 

'^' 5.8 

1.7 

6 

1.6 

3.3 

5.1 

1.8 

5.3 


t All typical values are at Vcc = 3-3 V, Ty\ = 25°C. 
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SN54LVT2952, SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS152D - MAY 1992 - REVISED JULY 1994 




VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at 6 V 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 




VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW> AND HIGH-LEVEL ENABLING 


NOTES; A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tf < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output With internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^'^ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 


• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, T^ = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live insertion 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mii Shrink 
Smaii-Outiine (DL) and Thin Shrink 
Smali-Outiine (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mll Center-to-Center Spacings 


SN54LVT16244A, SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS142C - MAY 1992 - REVISED JULY 1994 


SN54LVT16244A ... WD PACKAGE 
SN74LVT16244A ... DGG OR DL PACKAGE 
(TOP VIEW) 



[ 


1Y1 

[ 

2 

47] 

1Y2 

[ 

3 

46 j 

GND 

[ 

4 

45 ] 

1Y3 

[ 

5 

44 ] 

1Y4 

[ 

6 

43] 

Vcc 

[ 

7 

42 ] 

2Y1 

[ 

8 

41] 

2Y2 

[ 

9 

40 ] 

GND 

[ 

10 

39 ] 

2Y3 

[ 

11 

38 ] 

2Y4 

[ 

12 

37 ] 

3Y1 

[ 

13 

36 ] 

3Y2 

[ 

14 

35 ] 

GND 

[ 

15 

34] 

3Y3 

[ 

16 

33 ] 

3Y4 

[ 

17 

32 ] 

Vcc 

[ 

18 

31] 

4Y1 

[ 

19 

30 ] 

4Y2 

[ 

20 

29 j 

GND 

[ 

21 

28 ] 

4Y3 

[ 

22 

27] 

4Y4 

[ 

23 

26 ] 

40E 

[ 

24 

25] 


2 ^ 

1A1 

1A2 

GND 

1A3 

1A4 

Vcc 

2A1 

2A2 

GND 

2A3 

2A4 

3A1 

3A2 

GND 

3A3 

3A4 

Vcc 

4A1 

4A2 

GND 

4A3 

4A4 

30E 


description 

The 'LVT16244A are 16-bit buffers and line drivers designed for low-voltage (3.3-V) Vqq operation, but with the 
capability to provide a TTL interface to a 5-V system environment. These devices can be used as four 4-bit 
buffers, two 8-bit buffers, or one 16-bit buffer. These devices provide true outputs and symmetrical active-low 
output-enable (OE) inputs. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16244A is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
prInted-cIrcuit-board area. 

The SN54LVT16244A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16244A is characterized for operation from -40°C to 85°C. 


Widebus is a trademark of Texas instruments incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54LVT16244A, SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS142C- MAY 1992-• REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc .*. -0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, { q : SN54LVT16244A . 96 mA 

SN74LVT16244A. 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16244A. 48 mA 

SN74LVT16244A. 64 mA 

Input clamp current, I|k (Vi < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . "50 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thertfial Considerations agpWcaXion note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 




SN54LVT16244A 

SN74LVT16244A 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

2.7 

3.6 

2.7 

3.6 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

5.5 

5.5 

V 

IQH 

High-level output current 

-24 

-32 

mA 

lOL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 


NOTE 4: Unused or floating control inputs must be held high or low. 
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SN54LVT16244A, SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS142C - MAY 1992 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16244A 

SN74LVT16244A 

UNIT 

MIN MAX 

MIN TYPt MAX 

V|K 

Vcc* 2.7 V, l( = -18mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = MIN to MAX*, lOH--100 mA 

Vcc-0.2 

Vcc-0.2 

V 

VcC = 2.7V, IOH = -8 mA 

2.4 

2.4 

> 

CO 

li 

O 

O 

> 

lOH = “ 24 mA 

2 


lOH = ”32 mA 


2 

VOL 

Vcc = 2.7 V 

lOL = 100 liA 

0.2 

0.2 

V 

lOL = 24 mA 

0.5 

0.5 

VCC=3V 

lOL = "18 rnA 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.5 

lOL = 48 mA 

0.55:: 


lOL = 84 mA 


0.55 

l| 

Vcc = 0 or MAX*, V| = 6.5 V 

V '^0 

10 

mA 

Vcc = 3.6 V 

V| = Vcc or GND 

Control pins 

. ±1 

±1 

II 

< 

o 

o 

Data pins 

1 

1 

V| = o 

-6 

-5 

!off 

Vcc = 0, V|orVo = 0to4.5V 

•H. 

±100 

liA 

l|{ho!d) 

Vcc*3V 

V| = 0.8 V 

A inputs 

75 

75 


II 

< 

-75 

-75 

iOZH 

Vcc = 3.6 V, Vo = 3 V 

5 

5 

\iA 

iOZL 

Vcc = 3.6 V, Vo = 0.5 V 

-5 

-6 

IxA 

Icc 

Vcc = 3.6 V, lO = 0, 

V| = Vcc or gnd 

Outputs high 

0.09 

0.09 

mA 

Outputs low 

5 

6 

Outputs disabled 

0.09 

0.09 

Alcc§ 

Vcc * 3 V to 3.6 V, One input at Vcc “ 0-8 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 


4 

PF 

Co 

Vo = 3VorO 


10 

PF 


t All typical values are at Vcc = 3.3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each Input that Is at the specified TTL voltage level rather than Vcc of ^ND. 
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SN54LVT16244A, SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS142C- MAY 1992 - REVISED JULY 1994 


switching characteristics over recommended operating free-air temperature range, C(. = 50 pF 
(uniess otherwise noted) (see Figure 1) 





SN54LVT16244A 

SN74LVT16244A 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3-3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3 V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MW 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 



1 

4.2 


5.1 

1 

2.3 

4.1 

5 

ns 

tPHL 



1 

4.2 

jF 5.3 

1 

2.3 

4.1 

5.2 

tPZH 

OE 

Y 

1 

5.3 

6.4 

1 

2.6 

5.2 

6.3 

ns 

tpzL 

1 

5.3- 

6.8 

1 

2.6 

5.2 

mmm 

tPHZ 

OE 

Y 

2.1 


6.4 

2.2 

3.9 

5.7 

6.3 

ns 

tPLZ 

T 

1.9 

' 5.3 

5.7 

2 

3.7 

5.1 

5.6 


t All typical values are at Vcc = 3.3 V, Ta = 25°C. 
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SN54LVT16244A, SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS142C - MAY 19^ - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 





LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at 6 V 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^*^ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puilup Resistors 

• Supports Live Insertion 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mii 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mii Center-to-Center Spacings 


SN54LVT16245A, SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS143C - MAY 1992 - REVISED JULY 1994 


SN54LVT16245A ... WD PACKAGE 
SN74LVT16245A ... DGG OR DL PACKAGE 
(TOP VIEW) 



description 

The /LVT16245A are 16-bit (dual-octal) noninverting 3-state transceivers designed for low-voltage (3.3-V) Vcc 
operation, but with the capability to provide a TTL interface to a 5-V system environment. 

These devices can be used as two 8-bit transceivers or one 16-blt transceiver. They allow data transmission from 
the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR)' 
input. The output-enable (OE) Input can be used to disable the device so that the buses are effectively isolated. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a puilup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16245A is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT16245A is characterized for operation over the full military temperature range of-55°C to 125°C. 
The SN74LVT16245A is characterized for operation from -40®C to 85°C. 

Widebus is a trademark of Texas Instruments Incorporated. 
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SN54LVT16245A, SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS143C - MAY 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (uniess otherwise notecl)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16245A . 96 mA 

SN74LVT16245A. 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16245A. 48 mA 

SN74LVT16245A . 64 mA 

Input clamp current, I|k (Vi < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . "50 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package.0.85 W 

DL package ..1.2 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vqc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcation note in the 1 994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 




SN54LVT16245A 

SN74LVT16245A 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

2.7 

3.6 

2.7 

3.6 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

.. 0.8 

0.8 

V 

V| 

Input voltage 

6.5 

6.5 

V 

'OH 

High-level output current 

-24 

-32 

mA 

'OL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 



NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16245A, SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS143C - MAY 1992 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16245A 

SN74LVT16245A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l| = -18mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = MIN to MAX*, Iqh = -100 pA 

VcC-0.2 

VcC-0.2 

V 

Vcc = 2.7 V, Iqh = ” 8 mA 

2.4 

2.4 

> 

CO 

It 

O 

O 

> 

Iqh = - 24 mA 

2 


Iqh = --32 mA 


2 

VoL 

Vcc = 2.7 V 

IqL = 100 |iA 

0.2 

0.2 

1 

lOL = 24 mA 

0.6 

0.6 

VCC=3V 

Iql = 16 mA 

0.4 

0.4 

IqL = 32 mA 

0.6 

0.6 

Iql = 48 mA 

0.66 


Iql = 64 mA 


0.66 

l| 

Vcc = 3-6 V, V( = Vcc or GND 

Control pins 

/ ±1 

±1 

liA 

Vcc = 0 or MAX*, Vj = 6.6 V 

M 10 

10 

Vcc = 3.6 V 

V| = 6.6 V 

A or B ports§ 

20 

20 

1! 

< 

o 

o 

1 

1 

V| = 0 

-6 

_5 

'off 

Vcc = 0, V|orVo = 0to4.6V 


±100 

mA 

l|(hold) 

< 

o 

o 

11 

CO 

< 

V| = 0.8 V 

A or B ports 

76 

76 

mA 

II 

lO 

< 

-76 

-75 

'OZH 

Vcc = 3.6 V, Vq = 3 V 

1 

1 


bZL 

Vcc = 3.6 V, Vo = 0.6 V 

-1 

-1 

mA 

'cc 

Vcc = 3.6 V, lO = 0, 

V| = Vcc or GND 

Outputs high 

0.09 

0.09 

mA 

Outputs low 

6 

5 

Outputs disabled 

0.09 

0.09 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc “ 0.6 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

4 

4 

PF 

Cio 

Vo = 3VorO 

11 

11 

pF 


t All typical values are at Vcc * 3-3 V, Ta = 25°C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc or GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
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SN54LVT16245A, SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS143C - MAY 1992 - REVISED JULY 1994 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(uniess otherwise noted) (see Figure 1) 





SN54LVT16245A 

SN74LVT16245A 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN MAX 

MljhI MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

A or B 

Bor A 



1 

2.4 

4.1 

5 

ns 

tPHL 



1 

2.3 

4.1 

5.2 

tpZH 


A or B 



1 

3 

5.3 

6.3 

ns 

*PZL 



1 

3.1 

5.2 

6.7 

‘PHZ 

OE 

A or B 



2.7 

4.6 

6.4 

7.2 

ns 

tpLZ 



2.6 

4.3 

5.8 

6.1 


t All typical values are at Vcc = 3-3 V, Ta = SS'C. 
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SN54LVT16245A, SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS143C - MAY 1992 - REVISED JULY 1994 



LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



2.7 V 
OV 

3V 

VOL 

VoH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 t^ < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16373, SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

^_ SCBS144C-MAY 1992- REVISED JULY 1994 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^^ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hoid Data Inputs Eliminate the Need 
for External Puilup Resistors 

• Supports Live Insertion 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Smali-Outiine (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'LVT16373 are 16-bit transparent D-type latches with 3-state outputs designed for low-voltage (3.3-V) Vqq 
operation, but with the capability to provide a TTL interface to a 5-V system environment. They are particularly 
suitable for Implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

These devices can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (LE) input Is high, 
the Q outputs follow the data (D) inputs. When LE is taken low, the Q outputs are latched at the levels set up 
at the D inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or puilup components. 

^ does not affect internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 



Widebus is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54LVT16373, SN74LVT16373 

3.3-V ABT 16-BlT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS144C - MAY 1992 - REVISED JULY 1994 

description (continued) 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16373 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages In the same 
printed-circuit-board area. 

The SN54LVT16373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16373 is characterized for operation from --40°C to 85°C. 

FUNCTION TABLE 
(each 8>bit section) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 
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SN54LVT16373, SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

__SCBS144C - MAY 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16373 . 96 mA 

SN74LVT16373 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16373 .. 48 mA 

SN74LVT16373 . 64 mA 

Input clamp current, I|k (V| < 0) ... -50 mA 

Output clamp current, Iqk (Vq < 0) . ”50 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vqc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, referto the Package Therma/Cons/deraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16373 

SN74LVT16373 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 

3.6 

2.7 

3.6 

V 

V|H 

High-level input voltage 


2 

Ilf-I 

2 

V 

V|L 

Low-level input voltage 



0.8 

V 

V| 

Input voltage 


.. 5.5 

5.5 

V 

'oh 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 4: Unused or floating control inputs must be held high or low. 
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SN54LVT16373, SN74LVT16373 

3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS144C - MAY 1992 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16373 

SN74LVT16373 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = M'N to MAX*, Iqh = -100 |iA 

Vcc-0.2 

Vcc-0.2 

V 

Vcc = 2.7 V, Iqh =-8 mA 

2.4 

2.4 

< 

O 

o 

II 

CO 

< 

lOH = - 24 mA 

2 


lOH “ -32 mA 


2 

VOL 

Vcc = 2.7 V 

'OL == 100 )iA 

0.2 

0.2 

V 

'OL = 24 mA 

0.5 

0.5 

> 

CO 

II 

O 

O 

> 

'OL = ^ 6 mA 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.5 

lOL = 48 mA 

0.55 


'OL = 64 mA 


0.55 

■ 


Vcc = 0 or MAX*, V| = 5.5 V 

' 10 

10 

pA 

Control inputs 

Vcc = 3.6 V, V| = Vcc or GND 

±1 

±1 

Data inputs 

Vcc = 3.6 V 

< 

11 

< 

o 

o 

r 1 

1 

|V| = 0 1 

-5 

-5 

1 'off 1 

I Vcc = V| or Vq = 0 to 4.5 V | 

±100 

±100 

mA 

l|(hold) 

Data inputs 

> 

00 

II 

O 

O 

> 

V| = 0.8 V 

75' 

75 


Vi = 2V 

-7^' 

-75 

iqzh 

Vcc = 3.6 V, Vo = 3 V 

5 

5 

mA 

'OZL 

Vcc = 3.6 V, Vo = 0.6 V 

-5 

-5 

liA 

Ice 

Outputs high 

Vcc = 3.6 V, lO = 0, 

V| = VccorGND 

0.09 

0.09 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.09 

0.09 

AlcC^ 

Vcc = 3 V to 3.6 V, 

One input at Vcc - 0.6 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

5 

5 

PF 

Cq 

Vo = 3VorO 

9.5 

9.5 

PF 


t All typical values are at Vgc ” 3.3 V, Ta = 25°C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 
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SN54LVT16373, SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

_SCBS144C - MAY 1992 - REVISED JULY 1994 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
■ (uniess otherwise noted) (see Figure 1) 





SN54LVT16373 

SN74LVT16373 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
+ 0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

n 


1.3 

5.1 

5.8 

1.3 

2.7 

5 

5.7 

ns 

tPHL 



1.4 

5 


5.8 

1.4 

2.9 



tPLH 

LE 

n 

2.1 

7 


7.5 

2.1 

3.6 

6 

6.8 

ns 

tPHL 


3 

8.1 

H 

9.4 

3 

4.7 

6.9 

8.8 

tpZH 

OE 

n 

1 



6.4 

1 

2.9 

5.3 

6.3 

ns 

tpZL 

vj 

1.3 


6 

1.3 

3 

5.1 

5.9 

tPHZ 


n 


MBi 

8.2 

2.7 

4.3 

6.8 

7.6 

ns 

tpLZ 


2.6 

6.1 

6.2 

2.6 

4 

5.8 

5.9 


t All typical values are at Vcc = 3.3 V, = 25'’C. 
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SN54LVT16373, SN74LVT16373 

3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS144C - MAY 1992 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tpLH^tpHL 

Open 

tpLZ/tPZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Input 1.5 V 




2.7 V 


OV 


Data Input 


VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


2.7 V 
OV 


2.7 V 
OV 


Input 
(see Note B) 


Output 


Output 




tpLH —}^--►—* tPHL 


1.6 V 


1.5 V 


I I 

tPHL —W->1 ^ ‘PLH 




M.5V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


^ ..—. 2.7 V 

1.5 V 

Output 
Waveform 1 
SI atev 

tpZL~^| 

1 

w- 1 

tpLZ-*j 

k- 

I ' 

1 

V 1 

ysv 1 

I/" 

jrvpL + aay 

(see Note C) 

Output 

1 

tPZH-->| 

1 *PHZ —♦! 

1 

\ *OL 

K- 

Waveform 2 
SI at GND 
(see Note C) 


^1.5 V 

_ . 

^^OH-0-3V 

-«0V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54LVT16374, SN74LVT16374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS145C - MAY 1992 - REVISED JULY 1994 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas instruments 
Widebus^^ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 

• Distributed Vcc Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Smali-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mii Center-to-Center Spacings 


SN54LVT16374... WD PACKAGE 
SN74LVT16374 ... DGG OR DL PACKAGE 
crop VIEW) 



1CLK 

1D1 

1D2 

GND 

1D3 

1D4 

Vcc 

1D5 

1D6 

GND 

1D7 

1D8 

2D1 

2D2 

GND 

2D3 

2D4 

Vcc 

2D5 

2D6 

GND 

2D7 

2D8 

2CLK 


description 

The 'LVT16374 are 16-bit edge-triggered D-type flip-flops with 3-state outputs designed for iow-voltage (3.3-V) 
Vcc operation, but with the capability to provide a TTL interface to a 5-V system environment. They are 
particularly suitable for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

The 'LVT16374 can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock 
(CLK), the Q outputs of the flip-flop take on the logic levels set up at the data (D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


Widebus is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily Include testing of all 
parameters. 
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SN54LVT16374, SN74LVT16374 

3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS145C-MAY 1992-REVISED JULY 1994 

description (continued) 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16374 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages In the same 
printed-circuit-board area. 

The SN54LVT16374 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16374 is characterized for operation from -40®C to 85°C. 

FUNCTION TABLE 
(each flip-flop) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 
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SN54LVT16374, SN74LVT16374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

_SCBS145C-MAY 1992 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16374 . 96 mA 

SN74LVT16374 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16374 . 48 mA 

SN74LVT16374 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vqc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16374 

SN74LVT16374 





MIN 

MAX 

MIN 

MAX 


Vcc 

Supply voltage 


2.7 

3.6 

2.7 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


. ! 5.5 

5.5 

V 

'oh 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of developmeni Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16374, SN74LVT16374 

3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS145C - MAY 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



Control inputs 


Data inputs 


loff 


11 (hold) Data inputs 


Outputs high 


Outputs low 


Outputs disabled 




TEST CONDITIONS 

Vcc = 2.7 V, 

l| =-18 mA 

Vcc = min to MAXt, 

Iqh =-100 4A 

Vcc = 2.7 V, 

l0H = "-8mA 

Vcc = 3 V 

Iqh * - 24 mA 

Iqh = “32 mA 

Vcc = 2.7 V 

lOL = 100 )iA 

Iql = 24 mA 


lOL = 13 

> 

CO 

li 

O 

O 

> 

Iql = 32 mA 

Iql = 48 mA 


Iql = 34 mA 

Vcc = 0 or MAX*, 

V| = 5.5V 

Vcc = 3.6 V, 

V| = Vcc orGND 

Vcc = 3.6 V 

< 

II 

< 

o 

o 

|V| = 0 

< 

O 

o 

II 

p 

V| or Vq = 0 to 4.5 V 

Vcc = 3 V 

I V| = 0.8 V 

> 

CM 

II 

> 

Vcc = 3.6 V, 

Vo = 2.7 V 

Vcc = 3.6 V, 

Vo = 0.5 V 

Vcc = 3.6 V, 

V| = VccorGND 

io = o. 

Vcc = 3 V to 3.6 V, 

One input at Vcc “ 0-3 V, 

Other inputs at Vcc or GND 

V| = 3VorO 

Vo = 3VorO 


SN54LVT16374 


SN74LVT16374 


MIN TYPt MAX MIN TYPt MAX 



t All typical values are at Vcc = 3-3 V, Ta = 25°C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc ^ND. 

timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16374, SN74LVT16374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

_SCBS145C-MAY 1992-REVISED JULY 1994 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 





SN54LVT16374 

SN74LVT16374 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


fmax 



150 

150 

150 

150 

MHz 

tPLH 

CLK 

o 

1.9 

6.6 

'' 7.4 

1.9 

3.6 

6.3 

7 

ns 

tPHL 

vj 

2.3 

6.9 


7.5 

2.3 

4.1 

6.6 

7.2 

‘PZH 

OE 

o 

1 

5.6j 

6.4 

1 

2.7 

5.3 

6.3 

ns 

tpZL 

vj 

1.3 

5i" 

6 

1.3 

2.8 

5.1 

5.9 

tPHZ 


Q 

2.7 


8.2 

2.7 

4.3 

6.8 

7.6 

ns 

tPLZ 

2.6 

6.1 

8.2 

2.6 

3.9 

5.8 

5.9 


t All typical values are at Vcc = 3-3 V, T/\ = 25°C, 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16374, SN74LVT16374 

3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS145C - MAY 1992 - REVISED JULY 1994 _ 


PARAMETER MEASUREMENT INFORMATION 


6V 


500 Cl 


Under Test 


1-VVS/-' 

Cl = 50pF _ 
(see Note A) ^ 

_ < 
< 

1 

1 

1 500^:1 

1 

_ 

L J 

L 


9 GND 


TEST 

S1 

tPLH/tPHL 

Open 

tPLZ'tpZL 

6V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 



Timing input 


Data input 



2.7 V 
OV 


2.7 V 
OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Z)iGEZ)i(E 


*PLH -►! *PHL 

j ^ 1.5 V I N ^1.5V 

tPHL-V-*| ♦j-tPLH 


Output 


"N ^1.5V 


M.5V 


2.7 V 
OV 

VOH 

VOL 

VoH 

VoL 


Output 

Control 


Output 
Waveform 1 
S1 at 6 V 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


Z)i(EZ)i(E 

tPZL —*\ rt— 


tPLZ- 


L 




tPZH“->l 


I tpHZ —H 




-0.3 V 


2.7 V 
OV 

3V 

VoL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54LVT16500, SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS146B - MAY 1992 - REVISED JULY 1994 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^^ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• UBT^^ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 26"C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

® Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 

• Distributed Vcc Pin Configuration 

Minimizes High-Speed Switching Noise 

® Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outiine (DL) and Thin Shrink 
Small-Outiine (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT16500... WD PACKAGE 
SN74LVT16500 ... DGG OR DL PACKAGE 
(TOP VIEW) 



description 

The 'LVT16500 are 18-bit universal bus transceivers designed for low-voltage (3.3-V) Vqq operation, but with 
the capability to provide a TTL interface to a 5-V system environment. 

Data flow i n each d irec tion is c ontrolled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) Inputs. For A-to-B data fl ow, the d evice operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a hi gh or low logic level. If LEAB is 
low, the A-bus data is stored in the latch/flip-flop on the high-to-low transition of CLKAB. Output-enable OEAB 
is active high. When OEAB is high, the B-port outputs are active. When OEAB is low, the B-port outputs are in 
the high-impedance state. 

Data flow for B to A is similar to that of A to B bu t uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high, and OEBA is active low). 


Widebus and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54LVT16500, SN74LVT16500 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS146B - MAY 1992 - REVISED JULY 1994_ 


description (continued) 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE should 
be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

The SN74LVT16500 is available in Tl’s shrink smail-outilne (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT16500 is characterized for operation over the full military temperature range of -55®C to 125®C. 
The SN74LVT16500 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

OEAB 

LEAB 

CLKAB 

A 

L 

X 

X 

X 

Z 

H 

H 

X 

L 

L 

H 

H 

X 

H 

H 

H 

L 

i 

L 

L 

H 

L 

i 

H 

H 

H 

L 

H 

X 

Bq^ 

H 

L 

L 

X 

Bo§ 


t A-tO"B data flow is shown: B-to-A flow is similar but 


uses OEBA, LEBA, and CLKBA. 

Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the Indicated steady-sta te input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 
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SN54LVT16500, SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS146B - MAY 1992 - REVISED JULY 1994 
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SN54LVT16500, SN74LVT16500 

3.3-V ABT 18-BiT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS146B-MAY 1992 - REVISED JULY 1994 


logic diagram (positive iogic) 



absoiute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _ -0.6 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16500 . 96 mA 

SN74LVT16500 .. 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16500 . 48 mA 

SN74LVT16500 . 64 mA 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0) .. “50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package.1 W 

DL package ..1.4 W 

Storage temperature range ... -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technoiogy 
Data Book, literature number SCBD002B. 
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SN54LVT16500, SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS146B- MAY 1992 - REVISED JULY 1994 


recommended operating conditions (see Note 4) 





SN54LVT16500 

SN74LVT16500 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 

3.6 

2.7 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 


V| 

Input voltage 


5.5 

5.5 

V 

lOH 

High-level output current 


' -24 

-32 

mA 

'OL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

IQI 


NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


10-31 






































SN54LVT16500, SN74LVT1650d 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS146B - MAY 1992 -• REVISED JULY 1994___ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16500 

SN74LVT16500 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc* 2.7 V, ll=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = min to MAX*, Iqh = -100 (iA 

Vcc-0.2 

Vcc-0.2 

V 

Vcc = 2.7 V, Iqh = - 8 nriA 

2.4 

2.4 

Vcc = 3V 

Iqh = ” 24 mA 

2 


Iqh = -32 mA 


2 

VOL 

Vcc = 2.7 V 

Iql = 100 |iA 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

Vcc = 3 V 

lOL = 13 rnA 

0.4 

0.4 

Iql * 32 mA 

0.5 

0.5 

lOL = 48 mA 

0.55 


Iql * 34 mA 


0.55 

l| 

Vcc = 3.6 V, V| = Vcc or GND 

Control pins 

s ±1 

±1 

mA 

Vcc * 0 or MAX*, Vj = 5.5 V 

r 10 

10 

Vcc = 3.6 V 

V| = 5.5 V 


20 

20 

< 

li 

< 

o 

o 

A or B ports§ 

5 

5 

V| = 0 

-10 

-10 

'off 

Vcc = 0, V|orVo = 0to4.5V 


±100 

tiA 

l|(hold) 

VCC = 3V 

V| = 0.8 V 

A or B ports 

75 

75 

mA 

< 

li 

N> 

< 

-75 

-75 

'OZH 

Vcc = 3.6 V, Vo = 3V 

1 

1 

mA 

'OZL 

Vcc = 3.6 V, Vo = 0.5 V 

-1 

-1 

pA 

icc 

Vcc* 3.6 V, lO-O, 

V| = Vcc or GND 

Outputs high 

0.12 

0.12 

mA 

Outputs low 

5 

5 

Outputs 

disabled 

0.12 

0.12 

AlcC^ 

Vcc = 3 V to 3.6 V, One input at Vcc3-3 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Gi 

V| = 3VorO 

3.5 

3.5 

PF 

Cio 

Vo = 3VorO 

12 

12 

PF 


t All typical values are at Vqq = 3.3 V, = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Voc or GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc oi' GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16500, SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS146B - MAY 1992- REVISED JULY 1994 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 





SN54LVT16500 

SN74LVT16500 





Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 


^clock 

Clock frequency 


0 150 

0 

125 

0 

150 

0 

125 

MHz 

tw 

Pulse duration 

LE high 

3.3 

34.. 

3.3 

3.3 

ns 


3.3 

3*3 

3.3 

3.3 



A before CLKABi 

1.8 

1.1 

1.8 

1.1 


^su 

Setup time 

B before CLKBAi 

1.9 

1.2 

1.9 

1.2 

ns 

A or B before LEi , CLK high 

2.2 

^ 1.3 

2.2 

1.3 



A or B before LEi , CLK low 

2.7 : 

1.9 

2.7 

1.9 


th 

Hold time 

A or B after CLKi 

1.2 

1.2 

1.2 

1.2 

ns 

A or B after LEi 

0.9 

1.1 

0.9 

1.1 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 





SN54LVT16600 

SN74LVT16500 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 


1203 

MIN 

TYPt 

MAX 

MIN 

MAX 


^max 



150 

125 

150 

125 

MHz 

tPLH 

B or A 

Aor B 

1.7 

5.8 

7 

1.7 

3 

5.4 

6.8 

ns 

tPHL 

1.6 

6 

7.8 

1.6 

3.2 

5.9 

7.7 

tPLH 

LEBA or LEAB 

A or B 

2.3 


8.9 

2.3 

4 

7 

8.5 

ns 

tPHL 

2.7 

8.2 

; 9.8 

2.7 

4.3 

7.9 

^■la 

tPLH 

CLKBA or 

A or B 

2 

7 .^ 

8.8 

2 

4.1 

m 

8.3 

ns 

tPHL 

CLKAB 



10 

2.4 

4.4 

7.9 

9.9 

tpZH 

OEBA or 

A r\r D 

1.2 

: 5.2 

6.1 

1.2 

3 

5 

5.9 

ns 

tpZL 

OEAB 

M or D 

1.5 

5.9 

7 

1.5 

3 

5.8 

6.9 

tPHZ 

OEBA or 

A or B 

2.7 

7.7 

8.6 

2.7 

4.6 

7.4 

8.3 

ns 

tPLZ 

OEAB 

2.8 


7.7 

2.8 

4.7 

6.7 

7.2 


t All typical values are at Vqq = 3.3 V, Ta = 25°C. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16500, SN74LVT16500 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS146B ~ MAY 1992 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5001^2 
-•-Wsr- 

I 500 Q 


O Open 
9 GND 


TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


-tw- 



Input 1.5 V 


)E 


2.7 V 


OV 


Data Input 


VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 


) |(^ 


tPLH —1^-►} 


I 

tPHL-H-► 


1 ! 

/ - 

■1.5 V 1 


1 

k- 

-4- 


tPHL 


^S ^1.5V 


■1.5 V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


_ Xin _ 

^---2.7 V 

1.5 V 

•PZL— 

1 

i 

!tpLZ-+j 

k- 

1 '' 
1 

1 

I/ 

_£ypL.-_o.3y 

1 

1 tPHZ —^ 

^ -VQL 

tPZH“^| 

1 


^1.5 V 

^OH-0.3V 

-« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS147B - MAY 1992 - REVISED JULY 1994 


I • State-of-the-Art Advanced BiCMOS 
I Technology (ABT) Design for 3.3-V 

I Operation and Low-Static Power 

I Dissipation 

I • Members of the Texas Instruments 
Widebus^** Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 

• Distributed Vcc ^^d GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Smali-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 


SN54LVT16501 ... WD PACKAGE 
SN74LVT16501... DGG OR DL PACKAGE 
(TOP VIEW) 



The 'LVT16501 are 18-blt universal bus transceivers designed for low-voltage (3.3-V) Vcc operation, but with 
the capability to provide a TTL Interface to a 5-V system environment. 

Data flow In each direction Is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates In the transparent mode when 
LEAB is high. When LEAB is low, the A data Is latched If CLKAB is held at a high or low logic level. If LEAB Is 
low, the A-bus data is stored in the latch/fllp-flop on the low-to-high transition of CLKAB. When OEAB is high, 
the outputs are active. When OEAB Is low, the outputs are In the hIgh-impedance state. 

Data flow for B to A Is similar to that of A to B bu t uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB Is active high, and OEBA Is active low). 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

Widebus and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of ail 
parameters. 
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SN54LVT16501, SN74LVT16501 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS147B -■ MAY 1992 - REVISED JULY 1994 __ 


description (continued) 

To ensure the hIgh-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE should 
be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

The SN74LVT16501 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVf16501 is characterized for operation over the full military temperature range of -55®C to 125®C. 
The SN74LVT16501 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

OEAB 

LEAB 

CLKAB 

A 

L 

X 

X 

X 

Z 

H 

H 

X 

L 

L 

H 

H 

X 

H 

H 

H 

L 

T 

L 

L 

H 

L 

T 

H 

H 

H 

L 

H 

X 

Bo* 

H 

L 

L 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 
t Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was high before LEAB went low. 

§ Output level before the indicated steady-state input 
conditions were established. 
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SN54LVT16501, SN74LVT16501 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS147B - MAY 1992 - REVISED JULY 1994 _ _ 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise hoted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 7 V 

Voltage range applied to any output in the high st^te or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16501 . 96 mA 

SN74LVT16501 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16501 . 48 mA 

SN74LVT16501 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package.1 W 

DL package.’.1.4 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/deraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS147B - MAY 1992 - REVISED JULY 1994 


recommended operating conditions (see Note 4) 





SN54LVT16501 

SN74LVT16501 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 



3.6 

2.7 

3.6 

V 

V|H 

High-level input voltage 


2 

__ 

2 

V 

V|L 

Low-level Input voltage 


-;o.8 

0.8 

V 

V| 

Input voltage 


' 5.5 

5.5 

V 

lOH 

High-level output current 


V' 

-24 

-32 

mA 

•OL 

Low-level output current 


c;/ 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

II^H 


NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


10-39 








































SN54LVT16501, SN74LVT16501 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS147B - MAY 1992 ~ REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16501 

SN74LVT16501 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l| = -18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = MIN to MAX*, Iqh = -100 fiA 

Vcc-0.2 

VcC-0.2 

V 

Vcc = 2.7 V, IOH = -8niA 

2.4 

2.4 

Vcc=3V 

Iqh = “ 24 mA 

2 


Iqh = -32 mA 


2 

VOL 

Vcc = 2.7 V 

Iql = 100 hA 

0.2 

0.2 

V 

•OL = 24 mA 

0.5 

0.5 

Vcc=3V 

Iql = 16 mA 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


Iql = 64 mA 


0.55 

l| 

Vcc = 3.6 V, V| = Vcc or GND 

Control pins 

-' ±1 

±1 

mA 

Vcc = 0 or MAX*. V| = 5.5V 

.s, 10 

10 

Vcc = 3.6 V 

V| = 5.5 V 

A or B ports§ 

20 

20 

< 

11 

< 

o 

o 

> 1 

1 

V| = o 

-5 

-5 

•off 

Vcc = 0, V|orVo = 0to4.6V 


±100 

mA 

l|(hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8 V 

A or B ports 

75 

75 

mA 

V| = 2V 

-75 

-75 

•OZH 

Vcc = 3.6 V, Vq = 3 V 

1 

1 

mA 

•OZL 

Vcc = 3.6 V, Vo = 0.6 V 

-1 

-1 

mA 

Icc 

Vcc = 3.6 V, lO = 0, 

V| = Vcc or GND 

Outputs high 

0.12 

0.12 

mA 

Outputs low 

5 

5 

Outputs 

disabled 

0.12 

0.12 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc “ 3*6 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

3.5 

3.5 

■a 

Cio 

Vo = 3VorO 

12 

12 

PF 


t All typical values are at Vcc = 3-3 V, Ta = 26®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc O'' GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc o'' GND. 


PRODUCT PREVIEW information concerns products in the formative or 

S hase of development Characteristic data and other 
ons are design goals. Texas Instruments reserves the right to 
discontinue these products without notice. 
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SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS147B - MAY 1992 - REVISED JULY 1994 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 





1 SN54LVT16501 

1 SN74LVT16501 





Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN MAX 

MIN 

MAX 

MIN MAX 

MIN 

MAX 


^clock 

Clock frequency 


0 150 

0 

125 

0 150 

0 

125 

MHz 

tw 

Pulse duration 

LE high 

3.3 

34 

3.3 

3.3 

ns 

CLK high or low 

3.3 


3.3 

3.3 



A before CLKABt 

1.6 

'>2.1 

1.6 

2.1 


tsu 

Setup time 

B before CLKBAT 

1.6 

>' 2.1 

1.6 

2.1 

ns 

A or B before LEi , CLK high 

2.6 

' 1.9 

2.6 

1.9 



A or B before LEi , CLK low 

2 . V' 

1.3 

2 

1.3 


th 

Hold time 

AorBafterCLKt 

2 4^" 

2.1 

2 

2.1 

ns 

A or B after LEi 

0.9 

1.2 

0.9 

1.2 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 



PRODUCT PREViEW Information concerns products In the formative or 

S \ phase of development Characteristic data and other 
Icadons are design goals. Texas Instruments reserves the right to 
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SN54LVT16501, SN74LVT16501 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS147B - MAY 1992 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 


500 Q 


6V 


SI 


Under Test 


1-vvv- 

Cl = 60 pF _ 
(see Note A) ^ 

— < 
< 

J 

1 

J 500 Q 

L 


O Open 
9 GND 


TEST 

S1 

tPLH'tPHL 

Open 

‘PLZ'tPZL 

6V 

tPH2«PZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



2.7 V 

OV 


X'l_ 


j tsu 


th 


Data input 


^1.5 V 


2.7 V 
OV 


2.7 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 


Output 




2.7 V 
OV 


tpLH 


tPHL 



>[- tpHL 



VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



tpZH“>l 



2.7 V 
OV 

3V 

VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16543, SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS148B - MAY 1992 - REVISED JULY 1994 

• State-of-the-Art Advanced BiCMOS SN54LVT16543... WD package 

Technology (ABT) Design for 3.3-V package 

Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^^ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outiine (DL) and Thin Shrink 
Small-Outiine (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 



description 

The 'LVT16543 are 16-bit registered transceivers designed for low-voltage (3.3-V) Vqq operation, but with the 
capability to provide a TTL interface to a 6-V system environ ment. T he se dev ices can be used as two 8- bit 
transce ivers or one 16-bit transceiver. Separate latch-enabie (LEAB or LEBA) and output-enable (OEAB or 
OEBA) inputs are provided for each register to permit independent control in either direction of data fiow. 

The A-t o-B ena bie (CEAB) input must be low in order to enter data from A or to output data fro m B. If CEAB is 
iow and LEAB is low, the A-to-B latc hes are tra nspare nt; a subsequent low-to-high transition of LEAB puts the 
A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and ref l ect the 
dat a prese nt at the output of the A latches. Data flow from B to A is similar but requires using the CEBA, LEBA, 
and OEBA inputs. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Widebus is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 


Texas 

Instruments 


Copyright © 1994, Texas Instruments Incorporated 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


10-43 




SN54LVT16543, SN74LVT16543 

3.3-V ABT 16-BiT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS148B - MAY 1992 - REVISED JULY 1994__ 


description (continued) 

The SN74LVT16543 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages In the same 
printed-circuit-board area. 

The SN54LVT16543 is characterized for operation over the full military temperature range of -55^0 to 125®C. 
The SN74LVT16543 is characterized for operation from -40°C to 85®C. 


iogic symboit 


10EBA 


56 


ICEBA 


1LEBA 

10^ 


1CEAB 


1LEAB 

20EBA 


2CEBA 


31 


2LEBA 

20Ei^ 


30 


2CEAB 


26 


2LEAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


27 


10 


12 


13 


14 


15 


16 


17 


19 


20 


21 


23 


24 


54 


55 


Ngi 




-bJ 


29 


28 






1EN3 


1C5 

2EN4 

G2 

2C6 

7EN9 

G7 

7C11 

8EN10 

G8 

8C12 




V3 6D 

6D 4 V 








V9 11D 

12D 10V 









52 


51 


49 


48 


47 


45 


44 


43 


42 


41 


40 


38 


37 


36 


34 


33 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN54LVT16543, SN74LVT16543 

3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS148B - MAY 1992 - REVISED JULY 1994__ 


FUNCTION TABLEt 
(each 8-bit section) 


1 INPUTS 1 

OUTPUT 

B 




A 

CEAB 

LEAS 

OEAB 

H 

X 

X 

X 

Z 

X 

X 

H 

X 

z 

L 

H 

L 

X 

Bq^ 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 


t A-to-B data flow is show n; B-to-A flow c ontr ol is the 
same except that it uses CEBA, LEBA, and OEBA. 

^ Output level before the indicated steady-state input 
conditions were established. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)§ 


Supply voltage range, Vqq ... -0.6 V to 4.6 V 

Input voltage range, V| (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16543 . 96 mA 

SN74LVT16543 . 128 mA 

Current Into any output in the high state, Iq (see Note 2): SN54LVT16543 . 48 mA 

SN74LVT16543 . 64 mA 

Input clamp current, I|k (V| < 0) ..... -50 mA 

Output clamp current, Iqk (Vq < 0) ....... ~50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package.1 W 

DL package.1.4 W 

Storage temperature range . -66°C to 150°C 


§ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, referto the Package Thermal Considerations appWcaiion note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16643 

SN74LVT16543 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 

3.6 

mm 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V "" 

lOH 

High-level output current 


.' -24 

-32 

mA 

‘OL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16543, SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS148B - MAY 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16543 

SN74LVT16543 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vqq = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

Vqh 

Vqq = min to MAX*, Iqh = -100 pA 

Vqq-0.2 

Vqq-0.2 

V 

Vqq = 2.7 V, 'OH = - 8 niA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

Iqh = - 24 mA 

2 


Iqh = -32 mA 


2 

VoL 

Vqq = 2.7 V 

Iql = 100 pA 

0.2 

0.2 

V 

'OL = 24 mA 

0.5 

0.5 

Vqc = 3V 

Iql = 16 mA 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


lOL = 64 mA 


0.55 

l| 

Vqq = 3.6 V, V| = VQQorGND 

Control pins 

±1 

±1 

mA 

Vqq = 0 or MAXt, V| = 5.5 V 

10 

10 

Vqq = 3.6 V 

V| = 5.5 V 

A or B ports§ 

20 

20 

V| = Vqq 

5 

5 

V( = 0 

-10 

-10 

'off 

Vqq = 0, V|orVo = 0to4.5V 


±100 

mA 

'l(hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8 V 

A or B ports 

75 

75 

HA 

> 

CM 

II 

-75 

-75 

lOZH 

Vqq = 3.6 V, Vq = 3 V 

1 

1 

pA 

'OZL 

Vqq = 3.6 V, Vq = 0.5 V 

-1 

-1 

pA 

Icc 

Vqq = 3.6 V, Iq = 0, 

V| = Vqq or GND 

Outputs high 

0.12 

0.12 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.12 

0.12 

A\CC^ 

Vqq = 3 V to 3.6 V, One Input at Vqq - 0.6 V, 

Other inputs at Vqq or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

4 

4 

pF 

Cio 

Vo = 3VorO 

13 

1_ 

13 

PF 


t All typical values are at Vqq = 3.3 V, T>\ = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vqc oi' GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
desion phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16543, SN74LVT16543 

3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS148B - MAY 1992 - REVISED JULY 1994_ 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 






SN54LVT16543 

SN74LVT16543 






Vcc = 3.3V 
±0.3V 

Vcc = 2.7V 

Vcc = 3.3V 
±0.3V 

Vcc = 2.7V 

UNIT 





MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 


tw 

Pulse duration, LEAB or LEBA low 


3.3 

3.3 

3.3 

3.3 

ns 



Data before LEMT or LEBAT 

High 

0.8 

0.5' 

0.8 

0.5 

ns 

Isu 

Setup time 

Low 

1.5 


1.6 

1.9 

Data before CEABt or CEBAt 

High 

0.7 

%A 

0.7 

0.4 

ns 



Low 

1.6 

1.9 

1.6 

1.9 



Data after LEABT or LEBAt 

High 

0.8 

0 

0.8 

0 

ns 

th 

Hold time 

Low 

1-2 

1.3 

1.2 

1.3 

Data after CEABt or CEBAt 

High 

0.8 

0 

0.8 

0 

ns 



Low 

1.3 

1.4 

1.3 

1.4 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 





SN54LVT16643 

SN74LVT16543 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

VcC = 3.3V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

A or B 

B or A 

1.4 

4.5 

5 

1.4 

2.7 

4.6 

5.5 

ns 

‘PHL 

1.3 

HQ 

5.3 

1.3 

2.9 

IS 

5.8 

*PLH 

LE 

A or B 

1.3 

6.8 

m 


1.7 

3.7 

6.3 

8.1 

ns 

tPHL 

1.5 

6.5 

mm 


1.9 

3.7 

6 

7.8 

tpZH 

OE 

A or B 

1.4 


wm 


1.5 

3.3 

5.8 

7.6 

ns 

tPZL 

1.6 

5.^ 

lA 

1.6 

3.3 

6.2 

8.2 

>PHZ 

OE 

A or B 

2 

6.6 

2 

4.1 

6.5 

7.1 

ns 

‘PLZ 

mm 

mm 

5.4 

msk 

3.9 

5.8 

5.9 

tPZH 


A or B 

1.4 


6.7 

1.5 

3.3 

6 

7.6 

ns 

*PZL 

1.6 

5.5 

6.7 

1.7 

3.3 

6.4 

8.3 

‘PHZ 

CE 

AorB 

2 

6.2 

6.6 

2 

4.1 

6.4 

7.1 

ns 

tPLZ 

2.6 

6.3 

5.5 

2.6 

4 

5.4 

5.6 


t All typical values are at Vcc = 3.3 V, Ta =■ 25‘’C. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16543, SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS148B - MAY 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tpHL 

Open 

tpLZ/tpzL 

6V 

tPHZ/tpZH 

GND 


Timing input 



Data input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 


Output 


Z)i(EDi(iE 


tpLH ^ -4“ tPHL 

I \J --d-- 

I /l.5V \1.5V 

-1 i ^ — 

tPHL . H- 4 I<--4-^PLH 


"N^1.5V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI at ev 
(see Note C) 

Output 
Waveform 2 
SI atGND 
(see Note C) 





2.7 V 

0 V 

tpZL—>1 

' 



1 

tpLZ-^ 

k_ 


" ' \ \ 
1 

1 

V 1 

\1.5V I 

t 

j£vol + 0.3V 

3 V 

VOL 


I tpHZ —►! 

I 


tpZH-^ 

1 

VoH 

..—. J 

^1.5 V 

"^H-0.3V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54LVT16600, SN74LVT16600 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCES001 - JULY 1994 


State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

Members of the Texas Instruments 
Widebus^^ Family 

Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

Supports Unregulated Battery Operation 
Down to 2.7 V 

(Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 
ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 
Supports Live Insertion 

Distributed Vcc Configuration 

Minimizes High-Speed Switching Noise 
Flow-Through Architecture Optimizes 
PCB Layout 


SN54LVT16600... WD PACKAGE 
SN74LVT16600... DGG OR DL PACKAGE 



[TOP VIEW) 


oeab[ 

1 

56 

]CLKENAB 

leabE 

2 

55 

]CLKAB 

A1[ 

3 

54 

]B1 

gnd[ 

4 

53 

]gnd 

A 2 E 

5 

52 

]B2 

A3[ 

6 

51 

]B3 

Vcci 

7 

50 

] Vcc 

A4[ 

8 

49 

] B4 

asE 

9 

48 

] B5 

abE 

10 

47 

] B6 

gndE 

11 

46 

]gnd 

A7[ 

12 

45 

]B7 

A8[ 

13 

44 

] B8 

A9E 

14 

43 

jB9 

aioE 

15 

42 

]B10 

A11 E 

16 

41 

j B11 

AI 2 E 

17 

40 

iB12 

gndE 

18 

39 

]GND 

AI 3 E 

19 

38 

]B13 

auE 

20 

37 

] B14 

aisE 

21 

36 

Ibis 

Vcci 

22 

35 

] Vcc 

A16L 

23 

34 

]B16 

AI 7 E 

24 

33 

]B17 

gndE 

25 

32 

]gnd 

aisE 

26 

31 

]B18 

oebaE 

27 

30 

]CLKBA 

lebaE 

28 

29 

]CLKENBA 


• Package Options Include Plastic 300-mil 
Shrink Smali-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mii 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


description 

The 'LVT16600 are 18-bit universal bus transceivers designed for low-voltage (3.3-V) Vqq operation, but with 
the capability to provide a TTL interface to a 5-V system environment. These 18-bit universal bus transceivers 
combine D-type latches and D-type flip-flops to allow data flow in transparent, latched, and clocked modes. 

Data flow in each d irecti on is con trolled by output-enable (OEAB and OEBA), latch-enable (L EAB and LE BA), 
and clock (CLKAB and CLKBA) Inputs. The clock can be controlled by the clock-enable (CLKENAB and 
CLKENBA) inputs. For A-to-B data fl ow, the d evice operates in the transparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CLKAB is held at a hig h or low logic level. If L EAB is low, the A-bus data 
is store d in the latch/flip-flop on the high-t o-low tr ansition of CLKAB. Output enable OEAB is active low. When 
OEAB Is low, the outputs are active. When OE AB is h igh, the outputs are in the high-im pedance state. Data flow 
for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 


Widebus and UBT are trademarks of Texas Instruments Incorporated. 
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SN54LVT16600, SN74LVT16600 

3.3-V AST 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCES001 - JULY 1994__ 


description (continued) 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a Valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16600 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN64LVT16600 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16600 Is characterized for operation from -40®C to 85°C. 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 



LEAB 


A 

CLKENAB 

OEAB 

CLKAB 

X 

H 

X 

X 

X 

Z 

X 

L 

H 

X 

L 

L 

X 

L 

H 

X 

H 

H 

H 

L 

L 

X 

X 

Bgl- 

H 

L 

L 

X 

X 

Bo* 

L 

L 

L 

i 

L 

L 

L 

L 

L 

1 

H 

H 

L 

L 

L 

H 

X 

Bo* 

L 

L 

L 

L 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 

t Output level before the indicated steady-state input conditions were 
established. 

§ Output level before the indi cated st eady-state input conditions were 
established, provided that CLKAB was low before LEAB went low. 
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SN54LVT16600, SN74LVT16600 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCES001 - JULY 1994 


logic diagram (positive logic) 
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SN54LVT16600, SN74LVT16600 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCES001 - JULY 1994_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16600 . 96 mA 

SN74LVT16600 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16600 . 48 mA 

SN74LVT16600 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DGG package.1 W 

DL package.1.4 W 

Storage temperature range .. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output Is in the high state and Vq > Vqc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 760 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


■1 



SN54LVT16600 

SN74LVT16600 

UNIT 

■ 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 

3.6 

2.7 

3.6 

V 

V|H 

High-level Input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

'OH 

High-level output current 


-24 

-32 

mA 

•OL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

mi 


NOTE 4: Unused or floating control inputs must be held high or low. 
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SN54LVT16600, SN74LVT16600 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

__SCES001 - JULY 1984 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16600 

SN74LVT16600 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = to MAXt, Iqh = -100 pA 

VcC-0-2 

VcC-0.2 

V 

Vcc = 2.7 V, Iqh =-8 mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

lOH = - 24 mA 

2 


lOH = -32 mA 


2 

VoL 

Vcc = 2.7 V 

1 

o 

o 

II 

_j 

P 

0.2 

0.2 

V 

'OL = 24 mA 

0.5 

0.5 

< 

o 

o 

II 

CO 

< 

lOL = 18 mA 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.5 

lOL = 48 mA 

0.55 


'OL = 84 mA 


0.55 

l| 

Vcc = 3.6 V, V| = VccorGND 

Control pins 

±1 

±1 

liA 

Vcc = 0 or MAX*, V| = 5.5 V 

10 

10 

Vcc = 3.6 V 

V| = 5.5 V 

A or B ports§ 

20 

20 

V| = Vcc 

5 

5 

V| = 0 

-10 

-10 

'off 

Vcc = 0, Vj or Vo = 0 to 4.5 V 


+ 100 

pA 

l|(hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8 V 

A or B ports 

75 

75 

mA 

> 

CM 

> 

-75 

-75 

'OZH 

Vcc = 3.6 V, Vo = 3 V 

1 

1 

pA 

•OZL 

Vcc = 3.6 V, Vo = 0.5 V 

-1 

-1 

pA 

Ice 

Vcc = 3.6 V, '0 = 0. 

V| = Vcc or GND 

Outputs high 

0.12 

0.12 

mA 

Outputs low 

5 

5 

Outputs 

disabled 

0.12 

0.12 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc ” 3-8 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

3.5 

3.5 

pF 

Cio 

Vo = 3VorO 

12 

12 

PF 


t All typical values are at Vqc = 3.3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc or GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54LVT16601, SN74LVT16601 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

__ SCES002 - JULY 1994 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^*^ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• ESD Protection Exceeds 2000 V Per 
M1L-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 

• Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mii 
Shrink Smali-Outiine (DL) and Thin Shrink 
Smaii-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT16601 ... WD PACKAGE 
SN74LVT16601 ... DGG OR DL PACKAGE 
(TOP VIEW) 




TJ— 


OEAB[ 

1 

^ 56 

]CLKENAB 

LEAB[ 

2 

55 

]CLKAB 

A1[ 

3 

54 

]B1 

GND[ 

4 

53 

]GND 

A2[ 

5 

52 

]B2 

A3[ 

6 

51 

]B3 

Vcc[ 

7 

50 

i'^CC 

A4[ 

8 

49 

]B4 

A5[ 

9 

48 

]B5 

A6[ 

10 

47 

]B6 

GND[ 

11 

46 

]GND 

A7[ 

12 

45 

]B7 

A8[ 

13 

44 

]B8 

A9[ 

14 

43 

jB9 

A10[ 

15 

42 

]B10 

A11 [ 

16 

41 

]B11 

A12[ 

17 

40 

]B12 

GND[ 

18 

39 

]GND 

A13[ 

19 

38 

]B13 

A14[ 

20 

37 

]B14 

A15[ 

21 

36 

1615 

VccE 

22 

35 

i^cc 

A16[ 

23 

34 

]B16 

A17[ 

24 

33 

]B17 

GND[ 

25 

32 

]GND 

A18[ 

26 

31, 

]B18 

OEBA[ 

27 

30 

]CLKBA 

LEBA[ 

28 

29 

jCLKENBA 


description 

The 'LVT16601 are 18-bit universal bus transceivers designed for low-voltage (3.3-V) Vqq operation, but with 
the capability to provide a TTL interface to a 5-V system environment. These 18-bit universal bus transceivers 
combine D-type latches and D-type flip-flops to allow data flow in transparent, latched, and clocked modes. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (L EAB and LE BA), 
and clock (CLKAB and CLKBA) Inputs. The clock can be controlled by the clock-enable (CLKENAB and 
CLKENBA) inputs. For A-to-B data flow, the device operates in the transparent mode when LEAB Is high. When 
LEAB Is low, the A data Is latched if CLKAB is held at a high or low logic level. If L EAB is low, the A-bus data 
is store d in the latch/flip-flop on the low-to -high tr ansition of CLKAB. Output enable OEAB is active low. When 
OEAB is low, the outputs are active. When OE AB is h igh, the outputs are i n the high-im pedance state. Data flow 
for B to A Is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 


Widebus and UBT are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16601, SN74LVT16601 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCES002~ JULY 1994 _ 


description (continued) 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16601 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT16601 is characterized for operation over the full military temperature range of -65°C to 125°C. 
The SN74LVT16601 is characterized for operation from -40°C to 85®C. 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CLKENAB 

OEAB 

LEAB 

CLKAB 

A 

X 

H 

X 

X 

X 

Z 

X 

L 

H 

X 

L 

L 

X 

L 

H 

X 

H 

H 

H 

L 

L 

X 

X 

BqI- 

H 

L 

L 

X 

X 

Bo* 

L 

L 

L 

T 

L 

L 

L 

L 

L 

T 

H 

H 

L 

L 

L 

L 

X 

Bo* 

L 

L 

L 

H 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow Is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 

t Output level before the indicated steady-state input conditions were 
established. 

§ Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was low before LEAB went low. 
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SN54LVT16601, SN74LVT16601 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCES002-JULY 1994 


logic diagram (positive logic) 
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SN54LVT16601, SN74LVT16601 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCES002-JULY 1994_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. -O-S V to 4.6 V 

Input voltage range, V| (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current Into any output In the low state, Iq: SN54LVT16601 . 96 mA 

SN74LVT16601 . 128 mA 

Current into any output In the high state, Iq (see Note 2): SN54LVT16601 . 48 mA 

SN74LVT16601 . 64 mA 

Input clamp current, IjK (Vj < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . ”50 mA 

Maximum power dissipation at = 55°C (In still air) (see Note 3): DGG papkage.1 W 

DL package.1.4 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16601 

SN74LVT16601 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 

3.6 

2.7 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

lOH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 



NOTE 4: Unused or floating control Inputs must be held high or low. 
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SN54LVT16601, SN74LVT16601 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCES002-JULY 1994 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16601 

SN74LVT16601 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc “2.7 V, l|«-18mA 

-1.2 

-1.2 

V 

Vqh 

Vec-MINtoMAXt. 1 oh--100mA 

Vec-O.z 

Vcc-0.2 

V 

Vcc » 2.7 V, IOH“-8mA 

2.4 

2.4 

VcC“3V 

IqH * - 24 mA 

2 


Iqh *= -32 mA 


2 

VoL 

Vcc'2.7 V 

Iql “ ‘•00 pA 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

Vcc = 3V 

lot' 16 mA 

0.4 

0.4 

lOL ' 32 mA 

0.5 

0,5 

lOL ' 43 fTiA 

0.55 


Iql = 64 mA 


0.55 

■ 

Vcc = 3.6 V, V| = VccorGND 

Control pins 

±1 

±1 

mA 

Vec-OorMAXt, V| = 5.5V 

10 

10 

Vcc'3.6 V 

V| = 6.5 V 

A or B ports§ 

20 

20 

< 

II 

< 

o 

o 

5 

5 

V|.0 

-10 

-10 

'off 

Vcc“0, V|orVo = 0to4.5V 


±100 

HA 

l|(hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8 V 

A or B ports 

76 

75 

pA 

V|» 2 V 

-75 

-75 

IQZH 

Vcc'3.6 V, Vo = 3V 

1 

1 

mA 

bZL 

Vcc ' 3.6 V, Vq = 0.6 V 

-1 

-1 

mA 

Ice 

Vcc = 3.6 V, «O'0. 

V| = Vcc or GND 

Outputs high 

0.12 

0.12 

mA 

Outputs low 

5 

6 

Outputs 

disabled 

0.12 

0.12 

AlcC^ 

Vcc = 3 V to 3.6 V, One input at Vcc “ 0-8 V, 

Other inputs at Vcc 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

3.5 

3.5 

PF 

Cio 

Vo = 3VorO 

12 

12 

i PF 


t All typical values are at Vcc * 3-3 V, = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc o'' GND 

^ This Is the increase In supply current for each Input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS149B - MAY 1992 - REVISED JULY 1994 


I • State-of-the-Art Advanced BiCMOS 
I Technology (ABT) Design for 3.3-V 

I Operation and Low-Static Power 

I Dissipation 

I • Members of the Texas Instruments 
Widebus^^ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

® Supports Live Insertion 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

® Flow-Through Architecture Optimizes 
PCB Layout 

9 Package Options Include Plastic 300-mil 
Shrink Smaii-Outline (DL) and Thin Shrink 
Small-Outifne (DGG) Packages and 380-mii 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 


SN54LVT16646... WD PACKAGE 
SN74LVT16646... DGG OR DL PACKAGE 
(TOP VIEW) 



The 'LVT16646 are 16-bit bus transceivers designed for low-voltage (3.3-V) Vqq operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 

These devices can be used as two 8-bit transceivers or one 16-blt transceiver. Data on the A or B bus is clocked 
into the registers on the low-to-high transition of the appropriate clock (CLKAB or CLKBA) input. Figure 1 
illustrates the four fundamental bus-management functions that can be performed with the 'LVT16646. 

Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition 
between stored and real-time data. The direction control (DIR) determines which bus receives data when OE 
is low. In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in the 
other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


Widebus is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessariiy inciude testing of ai! 
parameters. 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS149B- MAY 1992 - REVISED JULY 1994 

description (continued) 

Active bus-hold circuitry is provided to hoid unused or floating data inputs at a vaiid logic levei. 

To ensure the high-impedance state during power up or power down, OE shouid be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capabiiity of the driver. 

The SN74L\/T16646 is avaiiable in Tl’s shrink smaii-outline (DL) and thin shrink smali-outiine (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages In the same 
printed-circuit-board area. 

The SN54LVT16646 is characterized for operation over the full military temperature range of -56°C to 125°C. 
The SN74L\/T16646 is characterized for operation from -40°C to 85®C. 


FUNCTION TABLE 


1 INPUTS 

DATA I/Os 

OPERATION OR FUNCTION 

Of 

DIR 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

X 

X 

T 

X 

X 

X 

Input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

T 

X 

X 

Unspecifiedt 

Input 

Store B, A unspecifiedt 

H 

X 

T 

T 

X 

X 

input 

Input 

Store A and B data 

H 

X 

HorL 

HorL 

X 

X 

Input disabled 

Input disabled 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 


Input 

Real-time B data to A bus 

L 

L 

X 

HorL 

X 

H 


Input 

Stored B data to A bus 

Hi 


X 

X 

L 

X 

IIHQSIIIIM 


Real-time A data to B bus 

■■ 


HorL 

X 

H 

X 



Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data Input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS149B - MAY 1992 - REVISED JULY 1994 



DIR CLKAB CLKBA SAB SBA 

L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 


OE DIR CLKAB CLKBA SAB SBA 

L H X X L X 

REAL-TIME TRANSFER 
BUS A TO BUSB 




OE DIR CLKAB CLKBA SAB SBA 

X T X X X 

X X T X X 

H X T T X X 

STORAGE FROM 
A, B, OR A AND B 


OE DIR CLKAB CLKBA SAB SBA 


TRANSFER STORED DATA 
TO A AND/ORB 


Figure 1. Bus-Management Functions 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BiT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS149B~ MAY 1992 - REVISED JULY 1994 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS149B - MAY 1992 - REVISED JULY 1994 



To Seven Other Channels 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS149B - MAY 1992 - REVISED JULY 1994_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) ... -0.6 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) .... -0.6 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16646 . 96 mA 

SN74LVT16646 . 128 mA 

Current Into any output in the high state, Iq (see Note 2): SN54LVT16646 . 48 mA 

SN74LVT16646 . 64 mA 

Input clamp current, I|k (V| < 0) . -60 mA 

Output clamp current, Iqk (Vq < 0) .. • .. “50 

Maximum power dissipation at = 55®C (In still air) (see Note 3): DGG package.1 W 

DL package.1.4 W 

Storage temperature range . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWoaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16646 

SN74LVT16646 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 



3.6 

2.7 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


.#8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

IQH 

High-level output current 


\\ ”24 

-32 

mA 

lOL 

Low-level output current 



48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 


10 

10 

ns/V 

ta 

Operating free-air temperature 


< 

-55 

125 

-40 

85 

oc 


NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of developmeni Characteristic data and other 
^Ifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS149B - MAY 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16646 

SN74LVT16646 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

vqh 

Vcc = min to MAX^, Iqh = -100 pA 

VcC-0.2 

Vcc-0-2 

V 

Vcc = 2.7 V, IOH = -8mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

lOH = - 24 mA 

2 


lOH = -32 mA 


2 

VOL 

Vcc = 2.7 V 

Iql = 100 pA 

0.2 

0.2 

V 

lOL = 24 mA 

0.5 

0.5 

> 

CO 

II 

O 

O 

> 

lOL = 16 mA 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


Iql = 64 mA 


0.55 

l| 

Vcc = 3.6 V, V| = VccorGND 

Control pins 

±1 

±1 

mA 

Vcc = 0 or MAXt, V| = 5.5 V 

10 

10 

Vcc = 3.6 V 

V| = 5.5 V 

A or B ports§ 

20 

20 

< 

II 

< 

o 

o 

5 

5 

v, = o 

-10 

-10 

loff 

Vcc = 0, V|orVo = 0to4.5V 


±100 

mA 

l|(hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8 V 

A or B ports 

75 

75 

liA 

> 

CVJ 

II 

> 

-75 

-75 

lOZH 

Vcc = 3.6 V, Vo = 3 V 

1 

1 

mA 

lOZL 

Vcc = 3.6 V, Vo = 0.5 V 

-1 

-1 

mA 

•cc 

Vcc = 3.6 V, lO = 0, 

V| = Vcc or GND 

Outputs high 

0.12 

0.12 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.12 

0.12 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc “ 3-3 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

3.5 

3.5 

pF 

Cio 

Vo = 3 V or 0 

12 

12 

PF 


t All typical values are at Vcc = 3.3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc o*' GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc o'” GND, 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS149B- MAY 1992 - REVISED JULY 1994_ 


tlminq requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 2) 



SN54LVT16646 

SN74LVT16646 

UNIT 

Vcc = 3.3 V 
+ 0.3V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

MIN MAX 

M^ MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 150 

;o 150 

0 150 

0 150 

MHz 

tw Pulse duration, CLK high or low 

3.3 

' 3.3 

3.3 

3.3 

ns 

. Setup time, 

A or B before CLKABT or CLKBAt 

Data high 


; 1.4 

1.3 

1.4 

ns 

Data low 


3 

2.4 

3 

Hold time, 

A or B after CLKABT or CLKBAT 

Data high 

0.5 

0 

0.5 

0 

ns 

Data low 

0.6 

0.5 

0.5 

0.5 


switching characteristics over recommended operating free-air temperature range, C|_ = 50 pF 
(uniess otherwise noted) (see Figure 2) 





SN54LVT16646 

SN74LVT16646 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 





150 


150 


MHz 

tPLH 

CLKBA or 


1.8 

6 

6.9 

1.8 

3.8 

m 


ns 

tPHL 

CLKAB 


2.1 

5.9 

6.6 

2.1 

3.9 


6.5 

tPLH 

A or B 


1.3 

HQI 

5.6 

1.3 

3 

4.7 

5.4 

ns 

tPHL 


1 

4.8 

5.8 

1 

3.1 

4.7 

5.6 

'PLH 

SBA or SABT 

A or B 

1.4 


7.4 

1.4 

4 

6.2 

7.2 

ns 

tPHL 

1.4 

6.4, 

7.4 

1.4 

4.3 

6.2 

7.2 

tpZH 

OE 

Aor B 

1 

5.7 

7.4 

1 

3 

5.4 

6.4 

ns 

tPZL 

1 


7.5 

1 

3.1 

5.6 

6.5 

tPHZ 

OE 


2.3 

^^B.7 

7.1 

2.3 

4.6 

6.5 

6.9 

ns 

tPLZ 

M or D 

2.2 

6 

6.5 

2.2 

4.5 

5.8 

5.9 

tPZH 

DIR 

AorB 

1 

5.9 

7.7 

1 

3.3 


mmmm 

ns 

tPZL 

1.2 

5.9 

7.3 

1.2 

3.5 

5.8 

6.7 

tPHZ 

DIR 


1.7 

7.3 

8.5 

1.7 

4.7 

7.2 

8.3 

ns 

tPLZ 

A or D 

1.5 

7.8 

7.4 

1.5 

4.9 

6.6 

7.2 


t All typical values are at Vcc = 3.3 V, Ta = 25®C. 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS149B - MAY 1992 - REVISED JULY 1994 



LOAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 




VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES; A. Ci_ includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tp < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voitage Waveforms 
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SN54LVT16652, SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

___ SCBS1 SOB - MAY 1992 - REVISED JULY 1994 


State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

Members of the Texas Instruments 
Widebus'^^ Family 

Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

Supports Unregulated Battery Operation 
Down to 2.7 V 

Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 
ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 
Supports Live Insertion 
Distributed Vcc Pin Configuration 

Minimizes High-Speed Switching Noise 
Flow-Through Architecture Optimizes 
PCB Layout 

Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Smail-Outiine (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT16652... WD PACKAGE 
SN74LVT16652... DGG OR DL PACKAGE 
(TOP VIEW) 


10EAB[ 

1 


1CLKAB[ 

2 

55 . 

1SAB [ 

3 

54 ! 

GND [ 

4 

53; 

1A1 [ 

6 

52! 

1A2 [ 

6 

51: 

VccE 

7 

50; 

1A3[ 

8 

49 ■ 

1A4[ 

9 

48] 

1A5 [ 

10 

47! 

GND [ 

11 

46 j 

1A6 [ 

12 

45 ] 

1A7 [ 

13 

44 ] 

1A8 [ 

14 

43] 

2A1 [ 

15 

42 ] 

2A2[ 

16 

41] 

2A3 [ 

17 

40 ] 

GND [ 

18 

39 ] 

2A4 [ 

19 

38 ] 

2A5 [ 

20 

37] 

2A6 [ 

21 

36 ] 

Vcc C 

22 

35 ] 

2A7[ 

23 

34] 

2A8 [ 

24 

33 ] 

GND [ 

25 

32 ] 

2SAB [ 

26 

31] 

2CLKAB [ 

27 

30 ] 

20EAB[ 

28 

29 ] 


10^ 

1CLKBA 

1SBA 

GND 

1B1 

1B2 

Vcc 

1B3 

1B4 

1B5 

GND 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2SBA 

2CLKBA 

20EBA 


description 

The 'LVT16652 are 16-bit bus transceivers designed for low-voltage (3.3-V) Vcc operation, but with the 
capability to provide a TTL interface to a 5-V system environment. These devices can be used as two 8-bit 
transceivers or one 16-bit transceiver. 

Complementary output-enable (OEAB and OEBA) inputs are provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided to select whether real-time or stored data is transferred. A 
low input level selects real-time data, and a high input level selects stored data. The circuitry used for select 
control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between stored 
and real-time data. Figure 1 illustrates the four fundamental bus-management functions that can be performed 
with the'LVT16652. 


Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it is also po ssible to store data without using the 
Internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. When all other data sources to the two sets of bus line are at high Impedance, each set of 
bus lines remains at its last level configuration. 


Widebus is a trademark of Texas Instruments Incorporated. 
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SN54LVT16652, SN74LVT16652 

3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS1 SOB - MAY 1992 - REVISED JULY 1994_ 


description (continued) 

Active bus-hold circuitry Is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a puliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE should 
be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

The SN74LVT16652 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT16652 is characterized for operation over the full military temperature range of -55®C to 125°C. 
The SN74LVT16652 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


1 INPUTS 

DATA l/Ot 

OPERATION OR FUNCTION 

OEAB 

OEBA 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

L 

H 

H or L 

HorL 

X 

X 

Input 

Input 

Isolation 

L 

H 

T 

T 

X 

X 

Input 

input 

Store A and B data 

X 

H 

T 

HorL 

X 

X 

Input 

Unspecifiedt 

Store A, hold B 

H 

H 

T 

T 

xt 

X 

Input 

Output 

Store A in both registers 

L 

X 

HorL 

T 

X 

X 

Unspecifiedt 

Input 

Hold A, store B 

L 

L 

T 

T 

X 

Xt 

Output 

Input 

Store B in both registers 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-time B data to A bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B data to A bus 

H 

H 

X 

X 

L 

X 

Input 

Output 

Real-time A data to B bus 

H 

H 

HorL 

X 

H 

X 

input 

Output 

Stored A data to B bus 

H 

L 

HorL 

HorL 

H 

H 

Output 

Output 

Stored A data to B bus and 
stored B data to A bus 


t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e,, data at the bus pins is stored on every low-to-high transition on the clock inputs. 

^ Select control = L; clocks can occur simultaneously. 

Select control = H; clocks must be staggered In order to load both registers. 
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SN54LVT16652, SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 


SCBS150B- MAY 1992 - REVISED JULY 1994 




OEAB OEBA CLKAB CLKBA SAB SBA 

L L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 


OEAB OEBA CLKAB CLKBA SAB 
H H X X L 

REAL-TIME TRANSFER 
BUS A TO BUSB 




OEM CLKAB CLKBA SAB 

H T X X 

X X T X 

H T T X 

STORAGE FROM 
A, B, OR A AND B 


OEAB OEBA 
H L 


CLKAB CLKBA SAB 
H or L H or L H 


TRANSFER STORED DATA 
TO A AND/ORB 


Figure 1. Bus-Management Functions 
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SN54LVT16652, SN74LVT16652 

3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS1 SOB - MAY 1992 - REVISED JULY 1994_ 


logic symbolt 


iMba 

10EAB 

1CLKBA 

1SBA 

1CLKAB 

1SAB 

2MiA 

20EAB 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1A1 


1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 


2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


56 


55 


54 


29 


28 


30 


31 


27 


26 


21 


EN1 [BA] 
EN2 [AB] 
\> C3 
G4 

t> C5 
G6 

-N EN7 [BA] 
EN8 [AB] 
-> C9 
G10 


f> C11 
G12 




10 


12 




13 


14 






15 


16 


17 


19 




20 




23 


24 






>1 


VI 


5D 6 


1 6 


3D 


4 1 


>1 


2V 


>1 


V7 


11D 12 


1 12 


10 9D 


10 1 


>1 


8V 


tr 


52 


51 


49 


48 


47 


45 


44 


43 


42 


41 


40 


38 


37 


36 


34 


33 


1B1 


1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 


2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN54LVT16652, SN74LVT16652 

3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS1 SOB - MAY 1992 ~ REVISED JULY 1994_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc .. -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -O.S V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16652 . 96 mA 

SN74LVT16652 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16652 . 48 mA 

SN74LVT16652 . 64 mA 

Input clamp current, Iik (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) .. -SO mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package.. 1 W 

DL package.1.4 W 

Storage temperature range . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 160®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/cteraf/ons application note in the 1994 ABT Advanced BiCMOS technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16652 

SN74LVT16652 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 

3.6 

BBS 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

•oh 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 


10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 4: Unused or floating control inputs must be held high or low. 
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SN54LVT16652, SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

___SCBS150B - MAY 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16652 

SN74LVT16652 

UNIT 

MIN MAX 

MIN MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = min to MAXt, Iqh = -100 mA 

Vcc-0.2 


V 

Vcc = 2.7 V, IOH=-8niA 

2.4 

2.4 

Vcc = 3V 

Iqh - - 24 mA 

2 


Iqh = “32 mA 


2 

VOL 

Vcc = 2.7 V 

lOL “ 100 pA 

0.2 

0.2 

V 

lOL = 24 mA 

0.5 

0.5 

VcC=3V 

Iql* 16 mA 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


Iql ” 84 mA 


0.55 

l| 

Vcc = 3.6 V, V| = Vcc or GND 

Control pins 

±1 

±1 

HA 

Vcc = 0orMAXt, V| = 5.5V 

10 

10 

Vcc = 3.6 V 

Vi = 5.5 V 

A or B ports^ 

20 

20 

< 

o 

o 

6 

5 

v, = o 

-10 

-10 

loff 

Vcc = 0, V|orVo = 0to4.5V | 


±100 

HA 

l|(hold) 

VCC=3V 

V| = 0.8 V 

A or B ports 

75 

75 

^lA 

> 

CM 

II 

> 

-75 

-75 

lOZH 

Vcc = 3.6 V, Vq = 3 V 

1 

1 

HA 

'OZL 

Vcc = 3.6 V, Vq = 0.6 V 

-1 

-1 

mA 

Ice 

Vcc = 3.6 V, iQ = 0, 

V|-Vcc or GND 

Outputs high 

0.1 

0.1 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.1 

0.1 

AICC§ 

Vcc = 3 V to 3.6 V, One input at Vcc 3*8 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 



PF 

^io 

Vo = 3VorO 



pF 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t Unused pins at Vqq or GND 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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I • State-of-the-Art Advanced BiCMOS 
■ Technology (ABT) Design for 3.3-V 

I Operation and Low-Static Power 

I Dissipation 

I • Members of the Texas Instruments 
Widebus^^ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Grouhd Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'LVT16835 are 18-bit universal bus drivers 
designed for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 


SN54LVT16835, SN74LVT16835 
3.3-V ABT 18-BiT UNIVERSAL BUS DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS309A- MARCH 1994- REVISED JULY 1994 


SN54LVT16835... WD PACKAGE 
SN74LVT16835 ... DGG OR DL PACKAGE 
(TOP VIEW) 


NC[ 


NC[ 

2 

55 ] 

Y1[ 

3 

54 ] 

gnd[ 

4 

53 ] 

Y2[ 

5 

52] 

Y3[ 

6 

51 ] 

Ycci 

7 

50 ] 

Y4[ 

8 

49 ] 

Y5[ 

9 

48 ] 

Y6[ 

10 

47] 

gnd[ 

11 

46 ] 

Y7[ 

12 

45 ] 

Y8[ 

13 

44 ] 

Y9[ 

14 

43] 

Y10[ 

16 

42 ] 

Y1l[ 

16 

41] 

Y12[ 

17 

40 ] 

gnd[ 

18 

39 ] 

Y13[ 

19 

38 ] 

Y14[ 

20 

37] 

Y15[ 

21 

36 ] 

Vcct 

22 

35 ] 

Y16[ 

23 

34] 

Y17[ 

24 

33 ] 

gnd[ 

25 

32 ] 

Y18[ 

26 

31] 

OE[ 

27 

30 ] 

LE[ 

28 

29 ] 


GND 

NC 

A1 

GND 

A2 

A3 

Vcc 

A4 

A5 

A6 

GND 

A7 

A8 

A9 

A10 

All 

A12 

GND 

A13 

A14 

A16 

Vcc 

A16 

A17 

GND 

A18 

CLK 

GND 


Data flow from A to Y Is controlled by the output-enable (OE) input. These devices operate In the transparent 
mode when the latch-enable (LE) input Is high. The A data Is latched if the clock (CLK) Input Is held at a high 
or low logic 1^1. If LE is low, the A-bus data Is stored In the latch/fllp-flop on the low-to-high transition of the 
clock. When OE Is high, the outputs are in the high-impedance state. 


Active bus-hold circuitry Is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74LVT16836 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 


The SN54LVT16835 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16835 is characterized for operation from -40°C to 85°C. 


Widebus is a trademark of Texas instruments incorporated. 
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SN54LVT16835, SN74LVT16835 

3.3-V ABT 18-BIT UNIVERSAL BUS DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS309A- MARCH 1994 ~ REVISED JULY 1994 

FUNCTION TABLE 


INPUTS 

OUTPUT 

OE 

LE 

CLK 

A 

Y 

H 

X 

X 

X 

Z 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 

L 

L 

t 

L 

L 

L 

L 

T 

H 

H 

L 

L 

H 

X 

Yo+ 

L 

L 

L 

X 



t Output level before the indicated steady-state 
input conditions were established, provided 


that CLK was high before LE went low. 
t Output level before the indicated steady-state 
input conditions were established. 

logic symbol§ 



§This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN54LVT16835, SN74LVT16835 
3.3-V ABT 18-BIT UNIVERSAL BUS DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS309A- MARCH 1994 - REVISED JULY 1994 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq* SN54LVT16835 .... 96 mA 

SN74LVT16835 . 128mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16835 . 48 mA 

SN74LVT16835 . 64 mA 

Input clamp current, I|k {V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) .-. -SO mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package.1 W 

DL package.1.4 W 

Storage temperature range . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package T/ierma/Cons/deraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT16835, SN74LVT16835 

3.3-V ABT 18-BIT UNIVERSAL BUS DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS309A- MARCH 1994-REVISED JULY 1994_ 


recommended operating conditions (see Note 4) 





SN54LVT16835 

SN74LVT16835 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


mm 

3.6 

mm 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

lOH 

High-level output current 


-24 

-32 

mA 

'OL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 4: Unused or floating control inputs must be held high or low. 
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SN54LVT16835, SN74LVT16835 
3.3-V ABT 18-BIT UNIVERSAL BUS DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS309A- MARCH 1994 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16835 

SN74LVT16835 

UNIT 

MIN MAX 

MIN MAX 

V|K 

Vcc = 2.7V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vec = min to MAXt, Iqh = “100 pA 

VcC-0.2 

Vcc-0.2 

V 

Vcc = 2.7V, IOH = -8mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

lOH = ~ 24 mA 

2 


lOH = “32 mA 


2 

VOL 

VCC = 2.7V 

lOL = 100 pA 

0.2 

0.2 

V 

lOL = 24 mA 

0.5 

0.5 

VeC = 3 V 

lOL = 13 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.5 

lOL = 48 mA 

0.55 


lOL = 34 mA 


0.55 

l| 

Vec = 0 or MAXt, V| = 5.5 V | 

10 

10 

mA 

Vec = 3.6 V 

V| = Vec or GND 

Control pins 

±1 

±1 

O 

O 

> 

II 

A inputs^ 

1 

1 

V| = 5.5 V 

20 

20 

V| = 0 

-5 

-5 

loff 

Vcc = 0, V|orVo = 0to4.5V | 


±100 

mA 

l|(hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8 V 

A inputs 

75 

75 

mA 

> 

CM 

II 

-75 

-75 

Iqzh 

Vec = 3.6 V, Vo = 3 V 

1 

1 

mA 

iOZL 

Vec = 3.6 V, Vo = 0.5 V 

-1 

-1 

liA 

Ice 

Vcc = 3.6V. IO = 0, 

V| = Vec or GND 

Outputs high 

0.1 

0.1 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.1 

0.1 

Alcc§ 

VeC = 3 V to 3.6 V, One input at Vec “ 0.6 V, 

Other inputs at Vec or GND 

0.2 

0.2 

mA 

Ci 

V| = 3 VorO 



pF 

Co 

Vo = 3VorO 



PF 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t Unused pins at Vqc or GND 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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SN54LVT16952, SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS151B- MAY 1992- REVISED JULY 1994 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^^ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25*^0 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options include Plastic 300-mii 
Shrink Small-Outline (DL) and Thin Shrink 
Smaii-Outiine (DGG) Packages and 380-mii 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mii Center-to-Center Spacings 

description 

The 'LVT16952 are 16-bit registered transceivers designed for low-voltage (3.3-V) Vcc operation, but with the 
capability to provide a TTL interface to a 5-V system environment. These devices can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on the A or B bus is stored in t he registers o n the low-to -high 
transition of the clock (CLKAB or CLKBA ) i nput pr ovided that the clock-enable (CLKENAB or CLKENBA) input 
is low. Taking the output-enable (OEAB or OEBA) Input low accesses the data on either port. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74LVT16952 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages In the same 
printed-circuit-board area. 

The SN54LVT16952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16952 is characterized for operation from -■40°C to 85°C. 

Widebus is a trademark of Texas Instruments Incorporated. 

_ ^ Copyright © 1994, Texas Instruments Incorporated 

Texas 

iNSTlSl^NTS 
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UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 


SN54LVT16952 ... WD PACKAGE 
SN74LVT16952 ... DGG OR DL PACKAGE 
(TOP VIEW) 


lOEABt 

1 


10EBA 

1CLKAB[ 

2 

55 

1CLKBA 

1CLKENAB[ 

3 

54 

1CLKENBA 

gnd[ 

4 

53 

GND 

1A1 [ 

5 

52 

1B1 

1A2[ 

6 

51 

1B2 

Vcci 

7 

50 

Vcc 

1A3L 

8 

49 

1B3 

1A4[ 

9 

48 

1B4 

1A5[ 

10 

47 

1B5 

gnd[ 

11 

46 

GND 

1A6[ 

12 

45 

1B6 

1A7[ 

13 

44 

1B7 

1A8[ 

14 

43 

1B8 

2A1 [ 

15 

42 

2B1 

2A2[ 

16 

41 

2B2 

2A3[ 

17 

40 

2B3 

gnd[ 

18 

39 

GND 

2A4[ 

19 

38 

2B4 

2A5[ 

20 

37 

2B5 

2A6[ 

21 

36 

2B6 

Vcc j 

22 

35 

Vcc 

2A71 

23 

34 

2B7 

2A8[ 

24 

33 

2B8 

gnd[ 

25 

32 

GND 

2CLKENAB[ 

26 

31 

2CLKENBA 

2CLKAB[ 

27 

30 

2CLKBA 

20EAB[ 

28 

29 

20EBA 
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SN54LVT16952, SN74LVT16952 

3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS151B - MAY 1992 - REVISED JULY 1994_ 


logic symbolt 


10EBA 

1CLKENBA 

tCLKBA 

1CLKENAB 

1CLKAB 

20EBA 

2CLKENBA 

2CLKBA 

20^ 

2CLKENAB 

2CLKAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


56 


54 


55 


29 


31 


30 


28 


26 


27 


10 


12 


13 


14 


15 


16 


17 


19 


20 


21 


23 


24 




-bJ 


-bJ 


-bJ 


-bJ 


-bJ 


EN3 

G1 

> 1C5 
EN4 
G2 

t> 2C6 
EN9 
G7 

|> 7C11 
EN10 
G8 

> 8C12 


V3 5D 

6D 4V 








V9 11D 

12D 10V 









52 


51 


49 


48 


47 


45 


44 


43 


42 


41 


40 


38 


37 


36 


34 


33 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN54LVT16952, SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS151B - MAY 1992 - REVISED JULY 1994 



t A-to-B data flow is shown; B-to-A data flow is similar 
but uses CLKENBA, CLKBA, and OEBA. 
t Level of B before the indicated steady-state input 
conditions were established. 

logic diagram (positive iogic) 



To Seven Other Channels 



To Seven Other Channels 
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SN54LVT16952, SN74LVT16952 

3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBSI51B - MAY 1992 - REVISED JULY 1994_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.6 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) .... -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16952 . 96 mA 

SN74LVT16952 .. 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16952 . 48 mA 

SN74LVT16952 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . ”50 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DGG package.1 W 

DL package.1.4 W 

Storage temperature range . -65°C to 160°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16952 

SN74LVT16952 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


1^3 

3.6 

2.7 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

v 

V| 

Input voltage 


5.5 

5.5 

v 

•oh 

High-level output current 


' -24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 


10 

10 

ns/V 

Ta 

Operating free-air temperature 


'■''■■'"-55 

125 

-40 

85 



NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goais. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16952, SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS151B - MAY 1992 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16952 

SN74LVT16952 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vqq = 2.7 V, l| = -18mA 

-1.2 

-1.2 

V 

VOH 

Vqq = MIN to MAX^, Iqh = -100 pA 

Vqq-0.2 

Vqq-0.2 

V 

Vqq = 2.7 V, IqH = - 8 mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

Iqh * -24 mA 

2 


Iqh = -32 mA 


2 

VOL 

Vqq = 2.7 V 

IqL = 100 pA 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

Vqq = 3 V 

IqL = 16 mA 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


Iql = 64 mA 


0.55 

l| 

Vqq = 3.6 V, V( = VQQorGND 

Control pins 

±1 

±1 

pA 

Vqq = 0 or MAXt, V| = 5.5 V 

10 

10 

Vqq = 3.6 V 

V| = 5.5 V 

A or B ports§ 

20 

20 

V| = Vqq 

1 

1 

V| = 0 

-5 

-5 

'off 

Vqq = 0, V|orVo = 0to4.5V 


±100 

pA 

l|(hold) 

> 

CO 

11 

O 

O 

> 

V| = 0.8 V 

A or B ports 

75 

75 

pA 

< 

lO 

< 

-75 

-75 

Iqzh 

Vqq = 3.6 V, Vq = 3 V 

1 

1 

pA 

iqzl 

Vqq = 3.6 V, Vq = 0.5 V 

-1 

-1 

pA 

Ice 

Vqq = 3.6 V, IO = 0, 

V| = Vqq or GND 

Outputs high 

0.12 

0.12 

mA 

Outputs low 

5 

5 

Outputs 

disabled 

0.12 

0.12 

AIqq^ 

Vqq = 3 V to 3.6 V, One input at Vqq - 0.6 V, 

Other inputs at Vqq or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

4 

4 

pF 

Qo 

Vo = 3VorO 

13 

13 

PF 


t All typical values are at Vqq * 3.3 V, = 26®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc o*' GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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specifications are design goais. Texas instruments reserves the right to 
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SN54LVT16952, SN74LVT16952 

3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS151B - MAY 1992 - REVISED JULY 1994__ 


timina requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 





SN54LVT16952 

SN74LVT16952 





Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN MAX 

MIN 

MAX 

MIN MAX 

MIN 

MAX 


^clock 

Clock frequency 


0 150 

0 

150 

0 150 

0 

150 

MHz 

■ 

Pulse duration 

CLKEN high 

3.3 


3.3 

3.3 

ns 

CLK high or low 

3.3 

^.$l3 

3.3 

3.3 



Data before CLK high or low 

2.1 


2.1 

2.9 


tsu 

Setup time 

CLKEN before CLK, 
data high or low 

1.2 

. 1.6 

1.2 

1.6 

ns 



Data after CLK high or low 

0-7 

0.7 

0.7 

0.7 


th 

Hold time 

CLKEN after CLK, 
data high or low 


1.5 

1.4 

1.5 

ns 


switching characteristics over recommended operating free-air temperature range, Ci. = 50 pF 
(uniess otherwise noted) (see Figure 1) 





SN54LVT16952 

SN74LVT16952 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3V 
±0.3V 


Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 


MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


^max 



150 

_ 

150 

150 

MHz 

tPLH 

CLKBA or 

A or B 

2 

ieq 

1 



2 

3.4 

5.8 

7.1 


tPHL 

CLKAB 

2 



■■ 


2 

3.4 

5.8 

6.9 

ns 

tpZH 

OEBA or 

AorB 

1 

4.?^ 

5.8 

1 

2.7 

5.6 


ns 

tpZL 

OEAB 

1.2 

4.6 

5.5 

1.2 

2.7 

6.5 

8 

tPHZ 

OEBA or 

A or B 

2.3 

1^9 

6.1 

2.3 

3.9 

6.3 

6.9 

ns 

»PLZ 

OEAB 

2.2 

5.2 

5.3 

2.2 

3.9 

5.1 

5.3 


t All typical values are at Vqc = 3.3 V, T/\ = 25'’C. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas instruments rraerves the right to 
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SN54LVT16952, SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS151B - MAY 1992 - REVISED JULY 1994 


PARAMETER MEASUREMENT INFORMATION 


500 Q 


6V 


SI 


Under Test 


1 - Wv -' 

Cl = 50pF _ 
(see Note A) ^ 

__ < 
< 

1 

1 

1 500 a 

[ 

_ 

L J 

L 


^ O Open 
9 GND 


TEST 

S1 

tPLHftPHL 

Open 

tPLZ/tpZL 

6V 

tPHZftPZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
(see Note B) 


Output 


ZXEDSI 


tPLH - j<--►}— *PHL 

I !/— 

— ^ 

•PHL—->1 


1.5 V 


k—pl-tpLH 


Output 


~N^1.5V yi.5V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 




tPZL- 


tpZH“>| 


i ... 

I tpHZ [ 4 - 


.3V 




-0.3 V 


2.7 V 
OV 

3V 

VOL 

VOH 


« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW> AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 60 Q, t^ < 2.5. ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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■ • Output Ports Have Equivalent 22’-Q Series 

I Resistors, So No External Resistors Are 

■ Required 

I • State-of-the-Art Advanced BiCMOS 

I Technology (ABT) Design for 3.3-V 
Operation and Low-St 9 tic Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^^ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outiine (DGG) Packages and 380-mii 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS258C - JUNE 1993 - REVISED SEPTEMBER 1994 


SN54LVT162244... WD PACKAGE 
SN74LVT162244... DGG OR DL PACKAGE 
(TOP VIEW) 



[ 

TO 

1Y1 

[ 

2 

47 ] 

1Y2 

t 

3 

46 ] 

GND 

[ 

4 

45 ] 

1Y3 

[ 

5 

44 ] 

1Y4 

[ 

6 

43] 

Vcc 

[ 

7 

42 ] 

2Y1 

[ 

8 

41 ] 

2Y2 

[ 

9 

40 ] 

GND 

[ 

10 

39 ] 

2Y3 

[ 

11 

38 ] 

2Y4 

[ 

12 

37 ] 

3Y1 

[ 

13 

36 ] 

3Y2 

[ 

14 

35 ] 

GND 

[ 

15 

34] 

3Y3 

[ 

16 

33 ] 

3Y4 

[ 

17 

32 ] 

Vcc 

[ 

18 

31 ] 

4Y1 

[ 

19 

30 ] 

4Y2 

[ 

20 

29 ] 

GND 

[ 

21 

28 ] 

4Y3 

[ 

22 

27 ] 

4Y4 

[ 

23 

26 ] 

40E 

[ 

24 

25] 


description 

The 'LVT162244 are 16-bit buffers and line drivers designed for low-voltage (3.3-V) Vcc operation, but with the 
capability to provide a TTL interface to a 5-V system environment. These devices can be used as four 4-bit 
buffers, two 8-bit buffers, or one 16-bit buffer. These devices provide true outputs and symmetrical active-low 
output-enable (OE) inputs. 

The outputs, which are designed to source or sink up to 12 mA, include 22-Q series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Widebus is a trademark of Texas instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS258C-JUNE 1993-REVISED SEPTEMBER 1994 


description (continued) 

The SN74LVT162244 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT162244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT162244 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each 4-bit buffer) 


INPUTS 

OUTPUT 

Y 

OE 

A 

L 

H 

H 

L 

L 

L 

H 

X 

Z 
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SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS258C ^ JUNE 1993 ~ REVISED SEPTEMBER 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... • • -0.6 V to 4.6 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq . 30 mA 

Current into any output in the high state, Iq (see Note 2) . 30 mA 

Input clamp current, I|k (Vj < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 160®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations apjpWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT162244 

SN74LVT162244 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 



3.q 

mm 

3.6 

V 

V|H 

High-level input voltage 


2 


2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage' 


5.5 

5.5 

V 

'OH 

High-level output current 


-12 

-12 

mA 

•OL 

Low-level output current 


12 

12 

mA 

At/Av 

Input transition rise or fail rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 



NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS258C - JUNE 1993 - REVISED SEPTEMBER 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT162244 

SN74LVT162244 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vqq = 2.7 V. l| = -18mA 

-1.2 

-1.2 

V 

V 

VOH 

Vqq = 3V, IOH = --12mA 

2 

2 

VOL 

Vqq = 3V, IOL=12mA 

0.8 

0.8 

V 

l| 

Vqq = 0 or MAXt, V| * 5.5 V 

10 

10 

mA 

Vqq = 3.6 V 

V|«Vqq or GND 

Control pins 

±1 

±1 

< 

li 

< 

o 

o 

Data pins 

1 

1 

V| = o 

-5 

-5 

•off 

Vqq = 0, V|orVo = 0to4.5V 


±100 

HA 

l|(hold) 

> 

CO 

11 

O 

O 

> 

V( = 0.8 V 

A inputs 

75 

75 

HA 

> 

CsJ 

il 

> 

-75 

-75 

lOZH 

Vqq = 3.6 V, Vq = 3 V 

5 

5 

mA 

IQZL 

Vqq = 3.6 V, Vq = 0.5 V 

-5 

-5 

mA 

Ice 

Vqq = 3.6 V. Iq = 0, 

V| = Vqq or GND 

Outputs high 

0.19 

0.09 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.19 

0.09 

AIqq§ 

Vqq = 3 V to 3.6 V, One input at Vqq - 0.6 V, 

Other inputs at Vqq or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

4 

4 

pF 

Co 

Vo = 3VorO 

10 

10 

pF 


t All typical values are at Vcc = 3-3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


switching characteristics over recommended operating free-air temperature range, = 50 pF 
(unless otherwise noted) (see Figure 1) 





SN54LVT162244 

SN74LVT162244 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 


MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 


V 

1.4 

5.2 

6.1 

1.4 

3.2 

m 

5.8 


tPHL 



1.1 

5.1 

'' 6.3 

1.1 

3.1 

5 

6.1 


tpZH 

OE 

V 

1 

6.6 

^ 7.3 

1 

4.7 

6.4 

7.1 

ns 

*PZL 

Y 

1.4 

6.7 

7.4 

1.4 

3.4 

5.6 

7.3 

tPHZ 

OE 

V 

2.6 

-8.9 

7.6 

2.6 

4.5 

6.6 

7.3 

ns 

‘PLZ 

Y 

2.6 

6.1 

6.8 

2.6 

3.6 

5.8 

6.5 


t All typical values are at Vqq = 3.3 V, Ta = 25®C. 


PRODUCT PREVIEW Information concerns products In the formative or 

S phase of development Characteristic data and other 
cations are design goals. Texas Instruments reserves the right to 
t or discontinue these products without notice. 
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SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS258C -• JUNE 1993 - REVISED SEPTEMBER 1994 


PARAMETER MEASUREMENT INFORMATION 



TEST 

S1 

tPLH/tpHL 

Open 

tPLZ'tpzL 

6 V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Input 1 




2.7 V 


OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Input 
(see Note B) 


Output 


ZXEZXE 


'i>-fi' 

L J 


tPLH -f<- 

I 


I 

tPHL—W- > 


1.5 V 


^-►[— tPLH 


Output 


"N^I-SV y^1.SV 


2.7 V 
OV 

VOH 

VoL 

VoH 

VOL 


Timing Input 


V^1.5V 

_ 


I 

-_J-_ 



I 

, I 

’ tsu 'r th "j 

I 

Data Input 


^1.5 V 



VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Output 

Control 


'•sv 

1.5 V 

V. 

Output 
Waveform 1 
SI atev 

tpZL”-^l 

I 

w- 1 

ItPLZ-*! 

k-.. 

I 

I 

1 

/Vol + 0.3V 

(see Note C) 

Output 

I 

tPZH~>j 

1 tPHZ —H 

1 

1 

Waveform 2 
S1 at GND 
(see Note C) 


y^i.5v 

"^H-0.3V 


2.7 V 
OV 


2.7 V 
OV 


2.7 V 
OV 


3V 

VOL 


VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


^TWas 

InshSments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


11-8 








■ • A-Port Outputs Have Equivalent 22-Qi 

I Series Resistors, So No External Resistors 

I Are Required 

I • State-of-the-Art Advanced BiCMOS 
I Technology (ABT) Design for 3.3-V 

Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^^ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puliup Resistors 

• Supports Live Insertion 

• Distributed Vcc Configuration 

Minimizes High-Speed Switching Noise 

• Fiow-Through Architecture Optimizes 
PCB Layout 

• Package Options include Plastic 300-mil 
Shrink Smail-Outiine (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS260B - JUNE 1993 - REVISED JULY 1994 


SN54LVT162245... WD PACKAGE 
SN74LVT162245... DGG OR DL PACKAGE 
(TOP VIEW) 


1DIRt 

1 


1B1 [ 

2 

47 . 

1B2[ 

3 

46; 

GND[ 

4 

45; 

IBsi 

5 

44 ] 

1B4[ 

6 

43: 

Vcci 

7 

42; 

1B5[ 

8 

41 ] 

1B6[ 

9 

40 ] 

gnd[ 

10 

39 ] 

1B7[ 

11 

38 ] 

1B8[ 

12 

37 ] 

2B1 [ 

13 

36 ] 

2B2[ 

14 

35 ] 

gnd[ 

15 

34 ] 

2B3[ 

16 

33 ] 

2B4[ 

17 

32 ] 

'/cci 

18 

31 ] 

2B5[ 

19 

30 ] 

2B6[ 

20 

29 ] 

gnd[ 

21 

28 ] 

2B7[ 

22 

27 ] 

2B8[ 

23 

26 ] 

2DIR[ 

24 

25 ] 


description 

The 'LVT162245 are 16-bit (dual-octal) noninverting 3-state transceivers designed for low-voltage (3.3-V) 
Vcc operation, but with the capability to provide a TTL interface to a 5-V system environment. 

These devices can be used as two 8-bit transceivers or one 16-bit transceiver. It allows data transmission from 
the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) 
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. 

The A-port outputs, which are designed to source or sink up to 12 mA, Include 22-Q series resistors to reduce 
overshoot and undershoot. 

Active bus-hold circuitry Is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a puliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Widebus is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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PRODUCT PREVIEW 


SN54LVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS260B-JUNE 1993-REVISED JULY 1994_ 


description (continued) 

The SN74LVT162245 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT162245 is characterized for operation over the full military temperature range of --55°C to 125°C. 
The SN74LVT162245 is characterized for operation from “40°C to 85°C. 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS 

OPERATION 

OE DIR 

L L 

L H 

H X 

B data to A bus 

A data to B bus 

Isolation 


logic symbolt 


10E 

1DiR 


20E 

2DIR 


1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


47 


46 


44 


43 


41 


40 


38 


37 


36 


35 


33 


32 


30 


29 


27 


26 


48 


25 


24 




G3 

3 EN1 [BA] 
3 EN2 [AB] 
G6 

6 EN4 [BA] 
6 EN5 [AB] 


< 

A 

> 

CM 

A 








V 

> 

V 

U1 

< 











11 


12 


13 


16 


17 


19 


20 


22 


23 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


logic diagram (positive logic) 


14 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



10E 


1B1 



20E 


To Seven Other Channels 
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SN54LVT162245, SN74LVT162245 
3.3'V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS260B - JUNE 1993 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current Into any output in the low state, \ q : SN54LVT162245 (except A port) . 96 mA 

SN74LVT162245 (except A port) . 128 mA 

A port..'. 30 mA 

Current Into any output In the high state, Iq (see Note 2): SN54LVT162245 (B port). 48 mA 

SN74LVT162245 (B port). 64 mA 

A port. 30 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . -50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



SN54LVT162245 

SN74LVT162245 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 


■bib 

V 

V|H High-level input voltage 

2 

2 

V 

V 1 L Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

5.5 

5.5 

V 

Iqh High-level output current 

B port 

-24 

-32 

mA 

A port 

-12 

-12 

Iql Low-level output current 

A port 

12 

12 

mA 

Bport 

48 

64 

At/Av Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

"C 


NOTE 4: Unused or floating control inputs must be held high or low. 
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PRODUCT PREVIEW 


SN54LVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS260B-JUNE 1993-REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT162245 

SN74LVT162245 

UNIT 

MIN MAX 

MIN MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 3 V, Iqh = - 12 mA A port 

2 

2 

V 

Vcc = MiN to MAXt, IOH=“100|iA 

Vcc-0.2 

VcC-0.2 

Vcc = 2.7 V, l0H = “8mA 

2.4 

2.4 

> 

CO 

li 

O 

O 

> 

Iqh = - 24 mA 

2 


Iqh = -32 mA 


2 

VOL 

Vcc = 2.7 V 

•OL= ■'2 nriA 

A port 

0.8 

0.8 

V 

lOL = 100 |iA 

B port 

0.2 

0.2 

•OL = 24 mA 

0.6 

0.5 

> 

CO 

II 

O 

O 

> 

lOL = 16 mA 

0.4 

0.4 

lOL = 32 mA 

0.6 

0.6 

Iql = 48 mA 

0.55 


lOL = ®4 mA 


0.55 

l| 

Vcc = 3.6 V, V| = Vcc or GND 

Control pins 

±1 

±1 

mA 

Vcc = 0orMAXt, V| = 5.5V 

10 

10 

Vcc = 3.6 V 

V| = 5.5 V 

A or B ports^ 

20 

20 

II 

< 

o 

o 

5 

5 

V, = 0 

-10 

-10 

•off 

Vcc = 0. V|orVo = 0to4.5V 


±100 

mA 

'l(hold) 

> 

CO 

II 

o 

O 

> 

V| = 0.8 V 

A or B ports 

75 

75 

pA 

> 

CVI 

II 

-75 

-75 

IQZH 

Vcc = 3.6 V, Vq = 3 V 

1 

1 

mA 

'OZL 

Vcc = 3.6 V, Vq = 0.6 V 

-1 

-1 

liA 

•cc 

Vcc = 3.6 V, >0 = 0. 

V| = Vcc or GND 

Outputs high 

0.1 

0.1 

mA 

Outputs low 

5 

5 

Outputs 

disabled 

0.1 

0.1 

AICC§ 

Vcc = 3 V to 3.6 V, One input at Vcc “ O-® V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 



PF 

Cio 

Vq = 3 V or 0 



PF 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t Unused pins at Vcc or GND 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqc or GND. 
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SN54LVT162373, SN74LVT162373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

_SCBS261B-JULY 1993- REVISED JULY 1994 


• Output Ports Have Equivalent 22-Q Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^^ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puilup Resistors 

• Supports Live Insertion 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT162373... WD PACKAGE 
SN74LVT162373... DGG OR DL PACKAGE 
(TOP VIEW) 


10E 

[ 

1 48LI 

1Q1 

t 

2 

47 ! 

1Q2 

[ 

3 

46 ! 

GND 

[ 

4 

45 ! 

1Q3 

[ 

5 

44 . 

1Q4 

[ 

6 

43 ] 

Vcc 

[ 

7 

42 ] 

1Q5 

[ 

8 

41 ] 

1Q6 

[ 

9 

40 ] 

GND 

[ 

10 

39 ] 

1Q7 

[ 

11 

38 ] 

1Q8 

[ 

12 

37 ] 

2Q1 

[ 

13 

36 ] 

2Q2 

[ 

14 

35 ] 

GND 

[ 

15 

34] 

2Q3 

[ 

16 

33 ] 

2Q4 

[ 

17 

32 ] 

Vcc 

[ 

18 

31 ] 

2Q5 

[ 

19 

30 ] 

2Q6 

[ 

20 

29 ] 

GND 

[ 

21 

28 ] 

2Q7 

[ 

22 

27 ] 

2Q8 

[ 

23 

26 ] 

20E 

[ 

24 

25 ] 


1LE 

1D1 

1D2 

GND 

1D3 

1D4 

Vcc 

1D5 

1D6 

GND 

1D7 

1D8 

2D1 

2D2 

GND 

2D3 

2D4 

Vcc 

2D5 

2D6 

GND 

2D7 

2D8 

2LE 


description 

The 'LVT 1 62373 are 1 6-bit transparent D-type latches with 3-state outputs designed for low-voltage (3.3-V) Vqq 
operation, but with the capability to provide a TTL interface to a 5-V system environment. They are particularly 
suitable for Implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

These devices can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (LE) input is high, 
the Q outputs follow the data (D) Inputs. When LE is taken low, the Q outputs are latched at the levels set up 
at the D Inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or puilup components. 


Widebus is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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PRODUCT PREVIEW 


SN54LVT162373, SN74LVT162373 

3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS261B ~ JULY 1993 - REVISED JULY 1994_ 


description (continued) 

OE does not affect Internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are In the hIgh-Impedance state. 

The outputs, which are designed to source or sink up to 12 mA, Include 22-Q series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry Is provided to hold unused or floating data Inputs at a valid logic level. 

To ensure the high-Impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74LVT162373 is available In Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages In the same 
printed-circult-board area. 

The SN54LVT162373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT162373 Is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 
(each 8-bit section) 


1 INPUTS 1 

OUTPUT 

Q 

Of 

LE 

D 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 
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SN54LVT162373, SN74LVT162373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

_SCBS261B - JULY 1993 - REVISED JULY 1994 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc ... -0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current into any output in the low state, Iq . 30 mA 

Current into any output in the high state, Iq (see Note 2) . 30 mA 

Input clamp current, Iik (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) _-. ""50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65°C to 160®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > ^CC- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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PRODUCT PREVIEW 


SN54LVT162373, SN74LVT162373 

3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS261B - JULY 1993 - REVISED JULY 1994__ 


recommended operating conditions (see Note 4) 





SN54LVT162373 

SN74LVT162373 

UNIT 




MiN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 

3.6 

wm 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

lOH 

High-level output current 


-12 

-12 

mA 

lOL 

Low-level output current 


12 

12 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 4: Unused or floating control inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT162373 

SN74LVT162373 

UNIT 

MIN MAX 

MIN MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 3V, IOH=-12mA 

2 

2 

V 

VOL 

Vcc = 3V, IOL=''2mA 

0.8 

0.8 

V 

l| 

Vcc = 0 0'' MAXt, Vi = 5.5 V 

10 

10 

mA 

Vcc = 3.6 V 

Vi = Vcc or GND 

Control pins 

±1 

±1 

V| = Vcc 

Data pins 

1 

1 

V| = 0 

-5 

-5 

'off 

Vcc = 0. V| or Vq = 0 to 4.5 V 


±100 

mA 

l|{hold) 

Vcc=3V 

V| = 0.8 V 

A inputs 

75 

75 

mA 

> 

CM 

11 

-75 

-75 

lOZH 

Vcc = 3.6 V, Vo = 3 V 

1 

1 

mA 

lOZL 

Vcc = 3.6 V, Vo = 0.5 V 

-1 

-1 

mA 

Icc 

Vcc = 3.6 V, ‘0 = 0. 

V| = Vcc or GND 

Outputs high 

0.19 

0.1 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.19 

0.1 

Alec* 

Vcc = 3 V to 3.6 V, One input at Vcc - 0.6 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 



pF 

^0 

Vo = 3VorO 



PF 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54LVT162374, SN74LVT162374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS262B-JULY 1993- REVISED JULY 1994 


Output Ports Have Equivalent 22-Q Series 
Resistors, So No External Resistors Are 
Required 

State-oMhe-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

Members of the Texas Instruments 
Widebus^*^ Family 

Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

Supports Unregulated Battery Operation 
Down to 2.7 V 

Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 
ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

Latch-Up Performance Exceeds 500 mA 

Per JEDEC Standard JESD-17 

Bus-Hoid Data Inputs Eliminate the Need 

for External Pullup Resistors 

Supports Live Insertion 

Distributed Vqq and GND Pin Configuration 

Minimizes High-Speed Switching Noise 


SN54LVT162374... WD PACKAGE 
SN74LVT162374... DGG OR DL PACKAGE 
fTOP VIEW) 


10E 

[ 


1Q1 

[ 

2 

47; 

1Q2 

[ 

3 

46 . 

GND 

[ 

4 

45 J 

1Q3 

[ 

5 

44 ] 

1Q4 

[ 

6 

43 i 

VccE 

7 

42 ] 

1Q5 

[ 

8 

41 ] 

1Q6 

[ 

9 

40 ] 

GND 

[ 

10 

39 ] 

1Q7 

[ 

11 

38 ] 

1Q8 

[ 

12 

37 ] 

2Q1 

[ 

13 

36 ] 

2Q2 

[ 

14 

35 ] 

GND 

[ 

15 

34 ] 

2Q3 

[ 

16 

33 ] 

2Q4 

[ 

17 

32 ] 

VccE 

18 

31 ] 

2Q5 

[ 

19 

30 ] 

2Q6 

[ 

20 

29 ] 

GND 

[ 

21 

28 ] 

2Q7 

[ 

22 

27] 

2Q8 

[ 

23 

26 ] 

20E 

t 

24 

25] 


1CLK 

1D1 

1D2 

GND 

1D3 

1D4 

Vcc 

1D5 

1D6 

GND 

1D7 

1D8 

2D1 

2D2 

GND 

2D3 

2D4 

Vcc 

2D5 

2D6 

GND 

2D7 

2D8 

2CLK 


• Fiow-Through Architecture Optimizes 
PCB Layout 


• Package Options Include Plastic 300-mil 
Shrink Smaii-Outiine (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


description 


The 'LVT162374 are 16-bit edge-triggered D-type flip-flops with 3-state outputs designed for low-voltage (3.3-V) 
Vcc operation, but with the capability to provide a TTL interface to a 5-V system environment. They are 
particularly suitable for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 


The 'LVT162374 can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock 
(CLK), the Q outputs of the flip-flop take on the logic levels set up at the D Inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs In either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for Interface or pullup components. 


OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 


Widebus is a trademark of Texas instruments Incorporated. 


PRODUCT PREVIEW Information concerns products In the formative or 
phase of development Characteristic data and other 

S iations are design goals. Texas Instruments reserves the right to 
or discontinue these products without notice. 
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PRODUCT PREVIEW 


SN54LVT162374, SN74LVT162374 

3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS262B - JULY 1993 - REVISED JULY 1994_ 


description (continued) 

The outputs, which are designed to source or sink up to 12 mA, inciude 22-Q series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74LVT162374 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT162374 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT162374 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each flip-flop) 


I INPUTS I 

OUTPUT 

Q 

Of 

CLK 

D 

L 

T 

H 

H 

L 

T 

L 

L 

L 

L 

X 

Qq 

H 

X 

X 

Z 
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SN54LVT162374, SN74LVT162374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

_SCBS262B - JULY 1993 - REVISED JULY 1994 


logic symbolt 


logic diagram (positive logic) 


10E 

1CLK 

20E 

2CLK 

1D1 

1D2 

1D3 

1D4 

1D5 

1D6 

1D7 

1D8 

2D1 

2D2 

2D3 

2D4 

2D5 

2D6 

2D7 

2D8 


48 


25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 


1EN 

> Cl 

2EN 

> C2 

n r 

ID 1 V 








> 

CM 

Q 

CM 









3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 


1Q1 

1Q2 

1Q3 

1Q4 

1Q5 

1Q6 

1Q7 

1Q8 

2Q1 

2Q2 

2Q3 

2Q4 

2Q5 

206 

207 

208 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 



To Seven Other Channels 



To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc .... -0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq (see Note 1) _ -0.5 V to 7 V 

Current Into any output In the low state, Iq . 30 mA 

Current into any output In the high state, Iq (see Note 2) . 30 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . "50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT162374, SN74LVT162374 

3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS262B - JULY 1993 - REVISED JULY 1994__ 


recommended operating conditions (see Note 4) 




SN64LVT162374 

SN74LVT162374 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


3.6 

2.7 

3.6 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

5.5 

5.5 

V 

IQH 

High-level output current 

-12 

-12 

mA 

»OL 

Low-level output current 

12 

12 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 



NOTE 4: Unused or floating control inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT162374 

SN74LVT162374 

UNIT 

MIN MAX 

MIN MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 3V, IOH=-12mA 

2 

2 

V 

VOL 

VCC*3V, IOL = 12mA 

0.8 

0.8 

V 

l| 

Vcc = 0 or MAXt, V| = 5.5 V 

10 

10 

mA 

Vcc = 3.6 V 

Vi = Vcc orGND 

Control pins 

±1 

±1 

< 

If 

< 

o 

o 

Data pins 

1 

1 

V| = o 

-5 

-5 

'off 

Vcc*3> V| or Vq = Oto 4.5 V 


±100 

yJK 

l|(hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8 V 

A inputs 

75 

75 

liA 

> 

CVJ 

II 

> 

-75 

-75 

IQZH 

Vcc = 3.6 V, Vq = 3 V 

1 

1 

mA 

bZL 

Vcc » 3.6 V, Vq = 0.5 V 

-1 

-1 

pA 

Icc 

Vcc = 3.6 V, IO = 0, 

V|-Vcc orGND 

Outputs high 

0.19 

0.1 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.19 

0.1 

AlcC^ 

Vcc = 3 V to 3.6 V, One input at Vcc “ 3-3 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Cj 

V| = 3VorO 



PF 

Co 

Vo = 3VorO 



PF 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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GTL Widebus 
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SN54GTL16612, SN74GTL16612 
18-BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 


• Translates Between GTL Signal Levels and 
LVTTL or 5-V TTL Signal Levels 

• Members of the Texas Instruments 
Wldebus^** Family 

• Supports Mixed-Mode Signal Operation on 
A Port 

• (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops With Qualified Storage Enable 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors on A Port 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages, and 
Ceramic Fiat (WD) Package 

description 

These 18-bit registered bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow In transparent, latched, and clocked modes. 

The B port operates at GTL levels while the A port 
and control pins are compatible with LVTTL or 
5-V TTL logic levels. 


SCBS480A- JUNE 1994 - REVISED AUGUST 1994 


SN54GTL16612... WD PACKAGE 
SN74GTL16612... DGG OR DL PACKAGE 
(TOP VIEW) 


OEAB 

LEAB 

A1 

GND 

A2 

A3 

Vcc (3.3 V) 
A4 
A5 
A6 
GND 
AT 
A8 
A9 
A10 
A11 
A12 
GND 
A13 
A14 
A15 
Vcc (3.3 V) 
A16 
A17 
GND 
A18 
OEBA 
LEBA 


”T 

1 

56 ] 

2 

55 ] 

3 

54 ] 

4 

53 ] 

5 

52 ] 

6 

51 ] 

7 

50 ] 

8 

49 ] 

9 

48 ] 

10 

47 ] 

11 

46 ] 

12 

45 ] 

13 

44 ] 

14 

43 ] 

15 

42 ] 

16 

41 ] 

17 

40 ] 

18 

39 ] 

19 

38 ] 

20 

37 ] 

21 

36 ] 

22 

35 ] 

23 

34 ] 

24 

33 ] 

25 

32 ] 

26 

31] 

27 

30 ] 

28 

29 ] 


CEAB 

CLKAB 

B1 

GND 

B2 

B3 

Vcc (5 V) 

B4 

B5 

B6 

GND 

B7 

B8 

B9 

B10 

B11 

B12 

GND 

B13 

B14 

B15 

Vref 

B16 

B17 

GND 

B18 

CLKBA 

CEBA 


Data flow in each d irecti on is controlled by q^d [25 32 ] GND 

output-enable (OEAB and OEBA), latch-enable A18 [ 26 31 ] B18 

(LEAB and LEBA), and clock (CLKAB and O^BA [ 27 30 1 CLKBA 

CLKBA) inputs. The clock or la tch-en able can be 29 ] c e b a 

controlled by the clock-enable (CEAB and CEBA) ^ 

inputs. For A-to-B data flow, the device operates __ 

in the transparent mode when LEAB is high. When LEAB is low, the A data is latched If CEAB is low and CLKAB 
is held at a high or lo w logic l evel. If LEAB is low, the A- bus dat a is stored In the lat ch/flip-f lop on the low-to-high 
transition of C LKAB if CEAB is also low. Output-enable OEAB is active-low. When OEAB is low, the outputs are 
active. When OEA B is hig h, the outputs are in the hig h-impedance state. Data flow for B to A is similar to that 
of A to B but uses OEBA, LEBA, CLKBA, and CEBA. 

To ensure the high-impedance state during power-up or power-down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN54GTL16612 is characterized for operation over the full military temperature range of --55®C 
to 125®C. The SN74GTL16612 is characterized for operation from -40®C to 85®C. 


Widebus and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 


'4? Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1994, Texas Instruments Incorporated 
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SN54GTL16612, SN74GTL16612 

18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS 


SCBS480A-JUNE 1994-REVISED AUGUST 1994 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

MODE 

CEAB 

OEAB 

LEAB 

CLKAB 

A 

B 

X 

H 

X 

X 

X 

Z 


L 

L 

L 

H 

X 

Bo* 

Latched storage of A data 

L 

L 

L 

L 

X 

Bo§ 


X 

L 

H 

X 

L 

L 








Transparent 

X 

L 

H 

X 

H 

H 


L 

L 

L 

T 

L 

L 


L 

L 

L 

T 

H 

H 

Clocked storage of A data 

H 

L 

L 

X 

X 

Bo§ 

Clock inhibit 


t A-to-B data flow is shown: B-to-A data flow is similar but uses OEBA, LEBA, CLKBA, and 
CEBA. 


t Output level before the indicated steady-state input conditions were established, provided 
that CLKAB was high before LEAB went low. 

§ Output level before the indicated steady-state input conditions were established. 


logic diagram (positive iogic) 


OEAB 


CEAB 


CLKAB 


LEAB 


LEBA 


CLKBA 


CEBA 


OEBA 


A1 



B1 


To 17 Other Channels 


Texas 

Instruments 
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SN54GTL16612, SN74GTL16612 
18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS 


SCBS480A - JUNE 1994 - REVISED AUGUST 1994 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc- 3.3 V . -0.5 V to 4.6 V 

5V .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1): A port . -0.5 V to 7 V 

Bport . -0.5 V to 4.6 V 

Voltage range applied to any output in the high 

or power-off state, Vq (see Note 1): A port . -0.5 V to 7 V 

Bport . -0.5 V to 4.6 V 

Current into any A-port output in the low state, Iq . 128 mA 

Current into any B-port output in the low state, Iq . 80 mA 

Current into any A-port output in the high state, Iq (see Note 2) . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . -30 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package.1 W 

DL package.1.4 W 

Storage temperature range .. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Therma/Cons/c/eraf/ons application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54GTL16612 

SN74GTL16612 

UNIT 




MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage, 3.3 V 

3.15 

3.3 

3.45 

3.15 

3.3 

3.45 


Supply voltage, 5 V 

4.75 

5 

5.25 

4.75 

5 

5.25 


VrEF 

Supply voltage 


0.8 

0.8 

V 

V| 

Input voltage 

B port 

Vcc (3.3 V) 

Vcc (3.3 V) 

\/ 

Except B port 

5.5 

5.5 


V|H 

High-level input voltage 

B port 

Vref +50 mV 

Vref +50 mV 


Except B port 

2 

2 

V 

V|L 

Low-level input voltage 

B port 

Vrep -50 mV 

Vrep -50 mV 


Except B port 



0.8 

0.8 

V 

l|K 

Input clamp current 



if 

-18 

-18 

mA 

IQH 

High-level output current 

A port 

-32 

-32 

mA 

lOL 

Low-level output current 

A port 

64 

64 

mA 

Bport 

40 

40 

Ta 

Operating free-air temperature 

-55 


125 

-40 


85 

HESi 


NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54GTL16612, SN74GTL16612 

18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS 


SCBS480A- JUNE 1994 - REVISED AUGUST 1994 

electrical characteristics over recommended operating free-air temperature range, Vp^p = 0.8 V 
(unless otherwise noted) 



t All typical values are at Vcc (3-3 V) = 3.3 V, Vcc (5 V) = 5 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54GTL16612, SN74GTL16612 
18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS 


SCBS480A- JUNE 1994 - REVISED AUGUST 1994 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature, Vrep = 0.8 V (unless otherwise noted) 



SN54GTL16612 

SN74GTL16612 

UNIT 

MIN 

MAX 

MIN 

MAX 

^clock 

Clock frequency 


0 

95 

0 

95 

MHz 

tw 

Pulse duration 

LE high 

3.3 

3.3 

ns 

CLK high or low 

5.6 


5.6 

*su 

Setup time 

Data before CLKT 

2.5 

2.5 

ns 

Data before LEi 

0.9 

0.9 

CE before CLKt 

2.1 

2.1 



Data after CLKT 


2.7 


th 

Hold time 

Data after LEi 

'3A 

3.4 

ns 



Rafter CLKt 

1.5 

1.5 



switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Vpgp = 0.8 V (see Figure 1) 


PARAMETER 

FROM 

TO 

SN54GTL16612 

SN74GTL16612 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYPt 

MAX 

MIN 

TYPt 

MAX 

fmax 



95 

95 

MHz 

tPLH 

A 

B 

1 

2.6 

3.8 

1 

2.6 

3.8 

ns 

tPHL 


1 

2.2 

4 

1 

2.2 

4 

tPLH 

LEAB 

B 

1.8 

3.6 

5.4 

1.8 

3.6 

5.4 

ns 

tPHL 

1.5 

3.3 

5.5 

1.5 

3.3 

5.5 

tPLH 

CLKAB 

B 

1.8 

3.7 

5.3 

1.8 

3.7 

5.3 

ns 

tPHL 

1.5 

3.3 

. 5.5 

1.5 

3.3 

5.5 

tPLH 

OEAB 

B 

1.6 

3.3 

!' 4.7 

1.6 

3.3 

4.7 

ns 

tPHL 

1.3 

3.2 

5.5 

1.3 

3.2 

5.5 

tr 

Transition time, B outputs (0.5 V to 1 V) 

t3 

1.3 

ns 

tf 

Transition time, B outputs (1 V to 0.5 V) 

_ ^ _ 

0.5 

ns 

‘PLH 

B 

A 

2^ 

^ 4.8 

6.9 

2 

4.8 

6.9 

ns 

tPHL 


1 . 4*1 

3.6 

5.1 

1.4 

3.6 

D 

tPLH 

LEBA 


2.1 

4.3 

6.1 

2.1 

4.3 

6.1 

ns 

tPHL 


1.9 

3.6 

5.1 

1.9 

3.6 

5.1 

tPLH 

CLKBA 


2.3 

4.5 


2.3 

4.5 

6.4 

ns 

tPHL 


2.2 

4 

5.6 

2.2 

4 

5.6 

^en 

OEBA 


1.9 

4.7 

7.2 

1.9 

KQ 

wm 

ns 

tdis 


2.5 

4.6 

6.9 

2.5 

4.6 

6.9 


t All typical values are at Vcc (3-3 V) = 3.3 V, Vcc (5 V) = 5 V, Ta - 25«C. 


PRODUCT PREVIEW information concerns products in the formative or 
phase of development Characteristic data and other 

S ^tions are design goals. Texas Instruments reserves the right to 
or discontinue these products without notice. 
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SN54GTL16612, SN74GTL16612 

18-6IT GTULVT UNIVERSAL BUS TRANSCEIVERS 


SCBS480A- JUNE1994- REVISEDAUGUST1994 

PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

tPLH/tpHL 

tPLZ^tPZL 

tPHZ/tpZH 

Open 

6V 

GND 


1.2 V 


25 Q 

From Output_ 

Under Test 


Test 

Point 


Cl = 30 pF 
(see Note A) 


LOAD CIRCUIT FOR A OUTPUTS 


LOAD CIRCUIT FOR B OUTPUTS 



(Vm = 1.5 V for A port and 0.8 V for B port) 


input 
(see Note 


lUt / 

_A 


1.5 V 


*PLH 


Output 


jf 0.8 V 



-3V 

-OV 


tPHL 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
(A port to B port) 


Input 
(see Note B) 




*PLH 


Output 




W-^tpHL 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
(B port to A port) 


Timing 

Input 


Data 

input 



3V 

OV 

3V 

OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
(Vm = 1.5 V for A port and 0.8 V for B port) 


Output 
Control 
(see Note B) 


Output 
Waveform 1 
SI at 6 V 
(see Note C) 

Output 
Waveform 2 
(see Note C) 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
(A port) 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuits and Voltage Waveforms 


Texas 

Instruments 
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SN54GTL16616, SN74GTL16616 
17-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS 
WITH BUFFERED CLOCK OUTPUTS 

SCBS481A - JUNE 1994 - REVISED AUGUST 1994 


Translates Between GTL Signal Levels and 
LVm or 5-V TTL Signal Levels 
Members of the Texas Instruments 
Widebus^** Family 

Supports Mixed-Mode Signal Operation on 
A Port 

UBT™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops With Qualified Storage Enable 

Bus-Hold Data Inputs Eliminate the Need 
for External Puilup Resistors on A Port 
Flow-Through Architecture Optimizes 
PCB Layout 

Package Options Include Plastic Shrink 
Smaii-Outiine (DL) and Thin Shrink 
Smail-Outline (DGG) Packages, and 
Ceramic Fiat (WD) Package 


description 


These 17-bit registered bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 
It provides for a copy of CLKAB at GTL logic levels 
(CLKOUT). It also provides a conversion of the 
GTL clock to a TTL environment (CLKIN). 

The B port operates at GTL levels while the A port 
and control pins are compatible with LVCMOS, 
LVTTL, or 5-V TTL logic levels. 


SN54GTL16616... WD PACKAGE 
SN74GTL16616... DGG OR DL PACKAGE 
(TOP VIEW) 


OEAB 

LEAB 

A1 

GND 

A2 

A3 

Vcc (3.3 V) 
A4 
A5 
A6 
GND 
A7 
A8 
A9 
A10 
A11 
A12 
GND 
A13 
A14 
A15 
Vcc (3.3 V) 
A16 
A17 
GND 
CLKIN 
OEBA 
LEBA 


“i: 

1 

56 ] 

2 

55 ] 

3 

54 ] 

4 

53 ] 

5 

52 ] 

6 

51 ] 

7 

50 ] 

8 

49 ] 

9 

48 ] 

10 

47 ] 

11 

46 ] 

12 

45 ] 

13 

44 ] 

14 

43 ] 

15 

42 ] 

16 

41 ] 

17 

40 ] 

18 

39 ] 

19 

38 ] 

20 

37] 

21 

36 ] 

22 

35 ] 

23 

34 ] 

24 

33 ] 

25 

32 ] 

26 

31] 

27 

30 ] 

28 

29 ] 


CEAB 

CLKAB 

B1 

GND 

B2 

B3 

Vcc (5 V) 

B4 

B5 

B6 

GND 

B7 

B8 

B9 

B10 

B11 

B12 

GND 

B13 

B14 

B15 

Vref 

B16 

B17 

GND 

CLKOUT 

CLKBA 

CEBA 


Data flow in each d irecti on is controlled by LEBAU 28 290 CEBA 

output-enable (OEAB and OEBA), latch-enable ^^ 

(LEAB and LEBA), and clock (CLKAB and _ __ 

CLKBA) inputs. The clock or latch-enable can be controlled by the clock-enable (CEAB and CEBA) inputs. For 
A-to-B data flow, th e device operates in the transparent mode when LEAB is high. When LEAB is low, the A data 
is latched if CEAB is low and CLKAB is held at a high or low logic level. If LEAB is low, the A-bus data is stored 
in the latch/flip-flo p on th e low-to-high transition of CLKAB if CE AB is also low. Output-enable OEAB Is 
active-low. When OEAB is low, the outputs are active. When OEAB is hig h, the outputs are in the 
high-impedance state. Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CEBA. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a puilup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74GTL16616 is available In Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages In the same printed-circuit-board area. 

The SN54GTL16616 is characterized for operation over the full military temperature range of -55°C 
to 125°C. The SN74GTL16616 Is characterized for operation from -40®C to 86®C. 


Widebus and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessariiy inciude testing of ali 
parameters. 


Texas 
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SN54GTL16616, SN74GTL16616 

17-BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 

WITH BUFFERED CLOCK OUTPUTS 

SCBS481 A - JUNE 1994 - REVISED AUGUST 1994_ 


FUNCTION TABLEt 




INPUTS 



OUTPUT 

MODE 

CEAB 

OEAB 

LEAB 

CLKAB 

A 

B 

X 

H 

X 

X 

X 

Z 


L 

L 

L 

H or L 

X 

Bq^ 

Latched storage of A data 

L 

L 

L 

HorL 

X 

Bo§ 


X 

H 


X 

L 

L 

Transparent 

X 



X 

H 

H 

L 

L 



■nH 

L 


L 

L 

H 



H 

Clocked storage of A data 

H 

L 

L 

X 

X 

Bo§ 

Clock Inhibit 


t A-to-B data flow is shown: B-to-A data flow Is similar but uses OEBA, LEBA, CLKBA, and 


t Output level before the indicated steady-state input conditions were established, provided 
that CLKAB was high before LEAB went low. 

§ Output level before the indicated steady-state input conditions were established. 


Texas 
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SN54GTL16616, SN74GTL16616 

17-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS 

WITH BUFFERED CLOCK OUTPUTS 

SCBS481A-JUNE 1994-REVISED AUGUST 1994_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc- 3.3 V . -0.5 V to 4.6 V 

5V .... -0.5 V to 7 V 

Input voltage range, V| (see Note 1): A port . -0.5 V to 7 V 

Bport .. -0.5 V to 4.6 V 

Voltage range applied to any output in the high or 

power-off state, Vq (see Note 1): A port . -0.5 V to 7 V 

Bport. -0.5 V to 4.6 V 

Current into any A-port output in the low state, \q . 128 mA 

Current into any B-port output in the low state, Iq . 80 mA 

Current into any A-port output in the high state, Iq (see Note 2) . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 3) . . “30 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package.1 W 

DL package.1.4 W 

Storage temperature range ... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will flow only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 760 mils. 
For more information, referto the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54GTL16616 

SN74GTL16616 

UNIT 




MIN 

NOM MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage, 3.3 V 

3.15 

3.3 3.45 

3.15 

3.3 

3.45 

V 

Supply voltage, 5 V 

4.75 

5 5.25 

4.75 

5 

5.25 


Vref 

Supply voltage 


0.8 

0.8 

V 

V| 

Input voltage 

B port 

JCC(3.3V) 

Vcc (3.3 V) 

\/ 

Except B port 

5.5 

5.5 


V|H 

High-level input voltage 

B port 

Vref +50 mV 

Vref +50 mv 

\/ 

Except B port 

2 

2 

V 

V|L 

Low-level input voltage 

B port 

Vref “50 mV 

Vref “50 mV 

\j 

Except B port 

0.8 

0.8 


l|K 

Input clamp current 


-18 

-18 

mA 

Iqh 

High-level output current 

A port 

-32 

-32 

mA 

IQL 

Low-level output current 

A port 

64 

64 

mA 

B port 

40 

40 


Ta 

Operating free-air temperature 

-55 

125 

-40 


86 

"C 


NOTE 4: Unused or floating control inputs must be held high or low. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of deveiopment Characteristic data and other 
specifications are design goals. Texas instruments reserves the right to 
cnange or discontinue these products without notice. 
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SN54GTL16616, SN74GTL16616 
17-BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 
WITH BUFFERED CLOCK OUTPUTS 

SCBS481A - JUNE 1994 - REVISED AUGUST 1994 


electrical characteristics over recommended operating free-air temperature range, Vp^p = 0.8 V 
(unless otherwise noted) 


PARAMETER 



TEST CONDITIONS 

Vcc (3.3 V) = 3.15 V, 

Vcc (5 V) = 4.75 V 

l| =-18 mA 

Vcc = MIN to MAX^, 

Iqh = -100 

Vcc (3.3 V) = 3.15 V, 

IOH = -8mA 

Vcc (6 V) = 4.75 V 

I0H=-32 mA 


Iql = 100 mA 

Vcc (3-3 V) = 3.15 V, 

Iql = 16 mA 

Vcc (5 V) = 4.75 V 

Iql = 32 mA 


Iql = 34 mA 

Vcc (3.3 V) = 3.15 V, 

Vcc (5 V) = 4.75 V 

Iql = 40 mA 

Vcc = 0 or MAXt, 

V| = 5.5V 


|V| = 5.5V 

Vcc (3.3 V) = 3.45 V, 

Vcc (5 V) = 5.25 V 

II 

< 

o 

o 

V| = 0 

Vcc (3.3 V) = 3.45 V, 

V| = Vcc (3.3 V) 

Vcc (5 V) = 5.25 V 

V| = 0 

Vcc = 0. 

V| orVo = 0to4.5 V 

Vcc (3.3 V) = 3.15 V, 

1 V| = 0.8V 

Vcc (5 V) = 4.75 V 

> 

CM 

II 

> 

Vcc (3.3 V) = 3.45 V, 

> 

CO 

II 

O 

> 

Vcc (5 V) = 5.25 V 

Vo = 1.2 V 

Vcc (3.3 V) = 3.45 V, 

Vo = 0.5 V 

Vcc (5 V) = 5.25 V 

Vo = 0.4 V 

Vcc (3.3 V) = 3.45 V, 

Outputs high 

Vcc (3 V) = 5.25 V, 
io = 0, 

Outputs low 

V| = Vcc (3.3 V) or GND 

Outputs disabled 

Vcc (3.3 V) = 3.45 V, 

Outputs high 

Vcc (3 V) = 5.25 V, 
io = o. 

Outputs low 

V| = Vcc (3 V) or GND 

Outputs disabled 

Vcc (3.3 V) = 3.45 V, Vcc (3 V) = 5.25 V, 

A or control inputs at Vcc (3.3 V) or GND, 

One input at 2.7 V 

V| = 3.15 V or 0 

Vo = 3.15VorO 

Per IEEE 1194.0-1991 


SN54GTL16616 


SN74GTL16616 


MIN TYPt MAX I MIN TYPt MAX 


Control 

pins 


A port 


B port 


t All typical values are at Vqc (3-3 V) = 3.3 V, Vcc (5 V) = 5 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voitage level rather than Vqq or GND. 
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timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature, V (uniess otherwise noted) 
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switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, = 0.8 V (see Figure 1) 


PARAMETER 

FROM 

TO 

SN54GTL16616 

SN74GTL16616 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYPt 

MAX 

MIN 

TYPt 

MAX 

^max 



95 

95 

MHz 

tPLH 


B 

1 

2.5 

3.8 

1 

2.5 

3.8 

ns 

tPHL 


1 

2 

3.8 

1 

2 

3.8 

tPLH 

LEAB 

B 

1.5 

3.4 

5.1 

1.5 

3.4 

5.1 

ns 

‘PHL 


3.2 

5.1 

1.4 

3.2 

5.1 

tPLH 

CLKAB 

B 

1.5 

3.6 

5 

1.5 

3.6 

5 

ns 

tPHL 

1.4 

4.1 

5 

1.4 

4.1 

5 

tPLH 

CLKAB 

CLKOUT 

■a 

6 



6 

7.7 

ns 

tPHL 

4.3 

7.4,.£^10.4 

4.3 

7.4 

10.4 

tPLH 

OEAB 

B 

1.3 

3# 

"" 5 

1.3 

3.2 

5 

ns 

«PHL 

1.1 

.41 

5 

1.1 

3.1 

5 

tr 

Transition time, B outputs (0.5 V to 1 V) 


1.2 

ns 

tf 

Transition time, B outputs (1 V to 0.5 V) 

0.7 

0.7 

ns 

tPLH 

B 

A 


4.4 

6.5 

2.1 

4.4 

6.5 

ns 

tPHL 


1.3 

3.3 

4.8 

1.3 

3.3 

4.8 

tPLH 

LEBA 

A 

1.7 

3.9 

6 

1.7 

3.9 

6 

ns 

tPHL 


1.3 

3.3 

■0 

1.3 



tPLH 

CLKBA 

A 

1.7 

4.1 

6.3 

1.7 

4.1 

6.3 

ns 

tPHL 


1.4 

3.6 

5.3 

1.4 

3.6 

5.3 

*PLH 

CLKOUT 

CLKIN 

6.5 

10.5 

14.3 

6.5 

10.5 

14.3 

ns 

tPHL 

5.1 

8.8 

11.8 

5.1 

8.8 

11.8 

^en 

OEBA 

A 

1.8 

4.7 

6.9 

1.8 

4.7 

6.9 

ns 

tdis 


2 

4.7 

6.7 

2 

4.7 

6.7 


t All typical values are at Vcc (3.3 V) = 3.3 V. Vcc (5 V) = 5 V, Ta - 25‘'C. 
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17-BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 

WITH BUFFERED CLOCK OUTPUTS 
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PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

-wv- 

< 500 Q 


9 GND 


TEST 

SI 

*PLH/*PHL 

tPLZrtpZL 

«PHZ/*PZH 

Open 

6 V 

GND 


1.2 V 


25 !□ 

From Output_ 

Under Test 


Test 

Point 


Cl = 30 pF 
(see Note A) 


LOAD CIRCUIT FOR A OUTPUTS 


LOAD CIRCUIT FOR B OUTPUTS 



Input 




VOLTAGE WAVEFORMS 
PULSE DURATION 

(Vm = 1.5 V for A port and 0.8 V for B port) 


3V 

OV 


Input 
(see Note 


>ut / 

B)_/ 1-5 V 


tPLH 



I I 

N -^j—tpHL 


Output 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
(A port to B port) 


Input 
(see Note 


b| \o.8V 


1.2 V 
OV 


*PLH 


M-tPHL 


Output 




VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
(B port to A port) 


Timing 

Input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
(Vm = 1.5 V for A port and 0.8 V for B port) 


Output 
Control 
(see Note B) 


Output 
Waveform 1 
SI at 6 V 
(see Note C) 

Output 
Waveform 2 
(see Note C) 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
(A port) 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics; PRR < 10 MHz, Zq = 50 Q, tp < 2.5 ns, tf ^ 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuits and Voltage Waveforms 
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■ • EPlC-llB^^ (Enhanced-Performance 

■ Implanted CMOS) Submicron Process 
I • Members of the Texas Instruments 

I Widebus^^ Family 
I • Provides GTL Signals Levels on Both 
inputs and Outputs 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Fiow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic Shrink 
Small-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages, and 
Ceramic Fiat (WD) Package 

description 

The 'GTL16921 has 20 single-bit flip-flops which 
are designed to provide terminated GTL logic 
levels. 

These devices can be used as one 20-bit flip-flop. 
The 20 flip-flops are edge-triggered D-type 
flip-flops. The 'GTL16921 provides true data at the 
Q outputs on the positive transition of the clock 
(CLK) input. 

The output-enable (OE) input can be used to place 
the outputs in a high state.The output-enable input 
does not affect the internal operation of the 
flip-flops. Old data can be retained or new data 
can be entered while the outputs are in the 
high-impedance state. 

The SN54GTL16921 is characterized for 
operation over the full military temperature range 
of -55^0 to 125°C. The SN74GTL16921 is 
characterized for operation from 0°C to 70°C. 


SN54GTL16921, SN74GTL16921 
20-BIT FLIP-FLOPS 
WITH GTL I/O LEVELS 

SCBS313B - JULY 1993 - REVISED AUGUST 1994 


SN54GTL16921 ... WD PACKAGE 
SN74GTL16921... DGG OR DL PACKAGE 
(TOP VIEW) 


Q1 

[ 

1 


Q2 

[ 

2 

55 . 

GND 

[ 

3 

54! 

Q3 

[ 

4 

53 . 

Q4 

[ 

5 

52 ] 

GND 

[ 

6 

61: 

Q5 

[ 

7 

50 ; 

Q6 

[ 

8 

49 ] 

07 

[ 

9 

48] 

GND 

[ 

10 

47 ] 

Q8 

[ 

11 

46 ] 

Q9 

[ 

12 

45 ] 

QIC 

t 

13 

44 ] 

Vcc 

[ 

14 

43] 

GND 

[ 

15 

42 ] 

Q11 

[ 

16 

41] 

Q12 

[ 

17 

40 ] 

Q13 

[ 

18 

39 ] 

GND 

[ 

19 

38 ] 

Q14 

[ 

20 

37] 

Q15 

[ 

21 

36 ] 

Q16 

[ 

22 

35 ] 

GND 

[ 

23 

34] 

Q17 

[ 

24 

33 ] 

Q18 

[ 

25 

32 ] 

GND 

[ 

26 

31] 

Q19 

[ 

27 

30 ] 

Q20 

[ 

28 

29 ] 


D3 

D4 

GND 

D5 

D6 

D7 

GND 

D8 

D9 

DIO 

Vcc 

Vref 

OE 

D11 

D12 

D13 

GND 

D14 

D15 

D16 

GND 

D17 

D18 

D19 

D20 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

Q 


CLK 

D 

L 

T 

H 

H 

L 

T 

L 

L 

L 

L 

X 

Qq 

H 

X 

X 

Z 


EPIC-IIB and Widebus are trademarks of Texas 
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logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .•,. -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) ......... -0.5 V to 4.6 V 

Current into any output in the low state, Iq . 80 mA 

Input clamp current, Ijk (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > 0) . ±50 mA 

Continuous current through Vcq or GND ... ±100 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package. 1 W 

DL package ...... 1.4 W 

Storage temperature range..... -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2 . The maximum package power dissipation is calculated using a junction temperature of 150“C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 AST Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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recommended operating conditions 



SN54GTL16921 

SN74GTL16921 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 3.6 

3 3.6 

V 

Vref Supply voltage 

2/3 Vcc-2% 0-8 2/3 Vcc+ 2% 

2/3 Vcc-2% 0-8 2/3 Vcc+ 2% 

V 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vqh High-level output voltage 

3.6 

3.6 

V 

VIH High-level input voltage 

Vref +80 mV 

Vref +50 mV 

V 

V|L Low-level input voltage 

Vref -50 mV 

Vref “50 mV 

V 

l|K Input clamp current 

-18 

-18 

mA 

Iql Low-level output current 

40 

40 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

“C 


eiectrical characteristics over recommended operating free-air temperature range, = 0.8 V 
(uniess otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54GTL16921 

SN74GTL16921 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

VCC = 3V, l|=-18mA 

-1.2 

-1.2 

V 

VOL 

Vcc = 3 V, Iql = 40 mA 

0.4 

0.4 

V 

l| 

> 

CO 

il 

' O 

O 

> 

V| = Vcc 

5 

5 

mA 

V| = 0 

-5 

-5 

>OH 

VCC = 3V, Voh = 3.6V 



mA 

icc 

Outputs high 

VCC = 3V, IO = 0, 

V| = Vcc or GND 



mA 

Outputs low 



Ci 

PerlEEE1194.0-1991 

4 

4 

PF 

Co 

Per IEEE1194.0-1991 

6 

6 

PF 


t All typical values are at Vcc = 3.3 V, T* = aS'C. 
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IMPORTANT NOTICE 


Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue any 
semiconductor product or service without notice, and advises its customers to obtain the latest version 
of relevant information to verify, before placing orders, that the information being relied on is current. 

Tl warrants performance of its semiconductor products and related software to the specifications 
applicable at the time of sale In accordance with Tl’s standard warranty. Testing and other quality control 
techniques are utilized to the extent Tl deems necessary to support this warranty. Specific testing of 
all parameters of each device is not necessarily performed, except those mandated by government 
requirements. 

Certain applications using semiconductor products may involve potential risks of death, personal injury, 
or severe property or environmental damage (“Critical Applications”). 

Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR 
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR 
SYSTEMS OR OTHER CRITICAL APPLICATIONS. 

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use 
of Tl products in such applications requires the written approval of an appropriate Tl officer. Questions 
concerning potential risk applications should be directed to Tl through a local SC sales office. 

In order to minimize risks associated with the customer’s applications, adequate design and operating 
safeguards should be provided by the customer to minimize inherent or procedural hazards. 

Tl assumes no liability for applications assistance, customer product design, software performance, or 
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, 
either express or implied, is granted under any patent right, copyright, mask work right, or other 
intellectual property right of Tl covering or relating to any combination, machine, or process in which 
such semiconductor products or services might be or are used. 


Copyright © 1994, Texas Instruments Incorporated 
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Introduction 


As operating frequencies of microprocessors increase, the time allotted for memory access, arithmetic computation, or 
similar operations decreases. With this in mind, a new series of advanced bus-interface logic (ABIL) products developed 
with Texas Instruments submicron advanced BiCMOS technology (ABT) process assume a prominent role as the key 
high-performance logic needed in today’s workstation, personal and portable computer, and telecom systems. The goal 
of this family of products is to provide system designers a bus-interface solution combining high-drive capability, low 
power consumption, signal integrity, and propagation delays small enough to appear transparent with respect to overall 
system performance. Fine-pitch package options simplify layout, reduce required board space, and decrease overall 
system costs. Novel circuit-design techniques add value over competitive solutions. 

Trends Important for Today’s System Designer 

Modem system designers face many complex challenges in meeting their design goals. The trends toward (need for) 
faster cycle times, lower power consumption, smaller footprints, greater reliability, and lower total system cost combine 
to put ever-increasing pressure on today’s system designer. 

The need for faster cycle time has traditionally been addressed by the microprocessor manufacturer. Clock and 
microprocessor frequencies have increased steadily with each succeeding product generation. The most advanced RISC 
processors in development are touting frequencies about 200 MHz. For production systems, it is not unusual for 
processors to mn on the order of 50 MHz and above. Increasing clock and microprocessor frequencies are now beginning 
to put pressure on surrounding memory and logic to make greater contributions in reducing overall system cycle times 
and improving overall system performance. 

Higher performance systems require the designer to focus on total system power requirements. Faster systems 
traditionally require more power, which often means more costly solutions. Power costs money to supply, and heat 
buildup due to this power costs money to remove. Also, excess power consumption adversely affects reliability due to 
the increase in the junction temperature of the silicon components. Lower power devices reduce requirements for larger 
power supplies and high-cost cooling techniques, and could lead to smaller system packaging. 

Occurring in parallel with demands for increased system performance and reduced system power consumption is 
demand to house systems in smaller cases, boxes, chassis, and cabinets. This miniaturization requires that each system 
component be optimally laid out in silicon, packaged, and mounted on the printed-circuit board (PCB). 

Speed, power, size, cost, and reliability are all parameters by which system and end-equipment success are measured. 
Semiconductor manufacturers must be sensitive to these parameters and be able to provide well-defined and 
well-designed products to meet these needs. 

Advanced Bus-Interface Logic (ABIL) as the System Bus Interface 

Semiconductor vendors are required by system design houses to provide new products that are faster, consume less 
power, exist in smaller packages, and present a lower relative cost than their predecessors. Since the early 1970s, many 
different logic-product technologies have attempted to meet these demands. 

Early logic-product technologies often forced the system designer to make tradeoffs. As shown in Figure 1, speed and 
power were the most typical design goals traded off. Solutions such as Schottky or HCMOS, respectively, offered high 
speed at the expense of low power or low power at the expense of high speed. In a typical system application, this logic 
technology is used between only a few system blocks, such as a simple 8-MHz processor, a slow 256K DRAM, and a 
local TTL bus. Their functional role was little more than small-scale integration (SSI) or medium-scale integration 
(MSI). Despite these shortcomings, early logic technologies thrived because they were cheap and readily available. 
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Figure 1. ABT Assumes Optimal Position 

Cycle-time requirements for interface logic vary as a function of microprocessor and clock speed. In an 8-MHz system, 
the total system cycle available for completion of all operations is 250 ns. This can be roughly budgeted into 160 ns for 
the memory access, 45 ns for processor setup, and 45 ns for the interface logic (including signal propagation across PCB 
traces). With 45 ns available for interface, a forgiving, low-performance technology such as low-power Schottky or 
HCMOS can be utilized. 

The situation changes dramatically when system speeds increase to 45 or 50 MHz. At 45 MHz, only 44 ns of total cycle 
time is available to complete all operations. Now, more expensive memories are needed with access times down in the 
20-ns range. Microprocessor setups can only be 8 ns. This leaves only 16 ns for interface and signal-trace propagation 
delay. The interface cycle time is a much higher percentage of the total system cycle time at 45 MHz than at 8 MHz. 

As cycle-time requirements shrink, each nanosecond becomes critical in meeting the total system budget. The system 
designer has the option of using higher-performance memories, processors, or interface logic in squeezing additional 
nanoseconds out of the system delay. There is great demand for using interfacing logic to meet these budget needs 
because it is typically much less expensive for the designer to use than higher-performance memories or processors. 

In light of decreasing total system cycle-time requirements, early logic technologies gave way to faster technologies. 
Significant gains made since the Schottky and HCMOS days result in products that no longer force the system designer 
into a tradeoff box. New-product development in the area of complex memories, processors, and ASICs has led the way 
for an equal, if not greater, acceleration in new-product development for advanced digital-logic products. 

This development has propelled logic up from the ranks of glue status, used to fill in design gaps around the other major 
system blocks, to its new position as the system bus interface. ABDL products are now responsible for controlling the 
signals between the backplane buses and the other major system design blocks. They have become a major system design 
block in their own right, exerting significant influence over the performance of the final design. 

In a modern-day system, ABIL products are likely to connect many major system design blocks, including 
application-specific parallel processors, 4M DRAMs, fast-cache SRAMs, and complex ASIC gate arrays/standard cells. 
The task of this new breed of advanced logic is to effectively transceive the address, data, and control signals of these 
integrated circuit elements to and from heavily loaded TTL/CMOS/BTL system backplanes. 
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A wide variety of industry-standard and proprietary backplane specs add to the difficulty of the task. At the low end of 
the scale, exhibiting data-transfer rates in the range of 10 to 20 Mbytes/s, are the PC-, AT-, and EISA-type buses. For 
midrange server and graphics-workstation applications, the 50- to 100-Mbytes/s data-transfer-rate range of Multibus 
II and microchannel-type buses is typical. High-end server and mainframe computer applications require the 
> 100-Mbytes/s data-transfer rates of Futurebus+ -type buses. Transceivers connecting to each of these backplanes need 
to provide very high-drive current capability to effectively and reliably migrate signals across. ABIL products from 
Texas Instruments uniquely address this need. 


Enablers to Continuous New-Product Development 

Reduction in minimum process dimension, enhanced value-added circuit design techniques, utilization of fine-pitch 
packaging, and incorporation of lower-power supply voltages are the most important enablers to continuous new 
development for logic products. 

The minimum process dimension represents the width of the transistor-gate region and gives an indication of the 
switching speed of the transistor. In general, the smaller the minimum process dimension, the faster the transistors 
switch. An added advantage of reducing the minimum process dimension is the gain in gate density that can be achieved. 
A gain in gate density results in increased device functionality without a corresponding increase in silicon die area. 
Currently, state-of-the-art high-volume-production logic processes consider a 0.8-p, minimum process dimension. 
However, work is ongoing to prototype more advanced processes characterized by 0.6-, 0.5-, and 0.35-|i minimum 
process dimensions. 

Enhanced value-added circuit-design techniques greatly increase the functionality of a logic device as well as improve 
its performance. These techniques often eliminate the need for the designer to utilize discrete components such as 
resistors, capacitors, and diodes because these are built into the silicon device itself. Additionally, optimizations in FO 
or core circuitry can positively affect speed and power performance. 

An aggressive drive exists to convert classic through-hole package approaches to totally above-board surface-mount 
approaches. Occurring in parallel is a drive to upgrade existing surface-mount packages with finer pin-to-pin pitches 
so as to minimize total package area. However, with smaller packages comes increased reliance on thermal-management 
techniques. The increased difficulty in removing heat from the smaller packages can preclude the use of inexpensive 
plastic packages. The necessity to use ceramic or other alternatives would act to drive up design costs. 

Finally, system designers are beginning to drive the semiconductor industry to move below 5 V as the baseline for power 
supplies. The migration to lower voltages, such as 3.3 V, enhances the reliability of advanced process technologies 
exhibiting minimum process dimensions of 0.6 p. or lower. The need for low-voltage memory and processor product 
interface, lower device-generated noise levels, lower power consumption, and increased battery life for unregulated 
portable systems accelerate the demand for 3.3-V logic. New 3.3-V logic opportunities will emerge as system designers 
continue to rely on advanced process technologies. 


What Is Advanced BiCMOS Technology (ABT)? 

Advanced BiCMOS technology (ABT) is available today in products from Texas Instruments to aid designers doing 
high-performance bus management. Itis currently available in many different product options, including 8-bitoctal, 16-, 
18-, and 20-bit Widebus"^^, and 32- and 36-bit Widebus+^^ versions. 

At Texas Instruments, ABT evolved from an earlier 1.5-p BiCMOS process. It was designed to provide speeds 
equivalent to existing advanced bipolar solutions but with 90% less device power. This standard BiCMOS process 
introduced high-performance, lower-power, bus-interface products to the marketplace two years ahead of the nearest 
competitor. Since its bus-interface introduction in 1987, Texas Instruments has utilized BiCMOS and advanced 
BiCMOS in products such as mixed-signal integrated circuits, high-performance gate arrays, high-speed cache tags, and 
application-specific processors such as the SuperSPARC^*^. 
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ABT employs a submicron O.S-p- minimum process dimension. It combines elements of both bipolar and CMOS 
circuit/process technologies onto a single silicon chip. ABT offers the system designer the best combination of high 
speed, high drive, and low power consumption in the industry. As shown in Figure 1, ABT provides a performance point 
closer to the origin of the speed/power graph than any other logic technology available. Specifically, ABT is based on 
a CMOS core-circuit structure with an NPN bipolar output transistor module added. This means adding about four 
additional masks to the CMOS process. The current single NPN transistor output structure of ABT has been optimized 
for 5-V operation. 

Simplified input and output stages of an ABT transceiver are shown in Figure 2. The inputs are designed to offer 
TTL-compatible levels with guaranteed switching between a Vih minimum of 2 V and a Vjl maximum of 0.8 V. These 
inputs are implemented with CMOS circuitry; therefore, they offer characteristic high impedance for low leakage and 
low capacitance for minimal bus loading. The CMOS supply voltage of the input stage is dropped by diode D1 and 
transistor Q1, centering the threshold around 1.5 V. When inputs are in the low state, Qj. raises the voltage of source Qp 
up to the rail, ensuring proper operation of the feedback stage. This stage provides about 100 mV of input hysteresis, 
increasing noise margins and reducing oscillations. 


INPUT STAGE 


OUTPUT STAGE 




Figure 2. ABT Input/Output Circuit Structure 

ABT outputs utilize bipolar circuitry to provide the high speed and drive necessary for a bus interface. A major advantage 
of using bipolar circuitry in the output stage is the reduced voltage swing, which lowers ground noise, improves signal 
integrity, and reduces dynamic power consumption. In Figure 2, Ml acts as a current switch that drives the outputs low 
when conducting current from R1 through to the base of Q4. The base of Q2 is pulled low, turning off the upper output. 
For a low-to-high output transition. Ml turns off and current through R1 charges the base of Q2. As Q2 goes high, the 
Darlington pair, Q2 and Q3, turns on. With its supply of base current now cut off, Q4 turns off and the output transition 
switches low to high. R2 limits output current in the high state and D1 is a blocking diode preventing current flow in 
power-down applications. 

By virtue of its small minimum process geometry, tight metal pitch, and shallow junctions, ABT can provide for strong 
output drive currents (sink currents specified at 64 mA and source currents specified at 32 mA) and low parasitic 
capacitances. As a result of these enhancements, internal propagation delays are very fast and very well behaved. 
Figure 3 shows that typical propagation delays are on the order of 2-3 ns across the operating temperature range. This 
excellent consistency allows ABT to be specified over the industrial temperature range of- 40°C to 85°C. Figure 3 also 
shows that ABT performance is very well behaved across capacitive load and multiple output switching conditions. 


13-10 



















Maximum propagation delays for ABT are as low as 4-5 ns, depending on the device type and propagation path. Table 1 
compares the data sheet maximums of several ABT 16-bit Widebus^^ transceiver devices with competing FCTB/C 
CMOS and 74F/ALS bipolar solutions. It is clear from both Figure 3 and Table 1 that ABT is the system designer’s best 
choice for bus-interface applications that require consistent speed performance for many different conditions. 


Table 1. ABT Is the Speed Benchmark 


REGISTERED TRANSCEIVER WITH CLKEN 

ABT16952 

(ns) 

29FCT52C 

(ns) 

F2952 

(ns) 

tpd CLK to A/B 

4.6 

6.3 

9 

^pd(en) OE to A/B 

6 

7 

10 

^Dd(dis) ^ to A/B 

6.5 

6.5 

9 

TRANSCEIVER WITH PARITY 

ABT16657 

(ns) 

ABT657 

(ns) 

F657 

(ns) 

tpd A to B 

4.3 

5.6 

8 

tpd A to PARITY 

6.7 

11.3 . 

16 

tpd B to ERR 

6.7 

15.7 

22.5 

REGISTERED TRANSCEIVER WITH PARITY 

ABT16833 

(ns) 

FCT833B 

(ns) 

ALS29833 

(ns) 

tpd A to B 

4.3 

7 

10 

tpd A to PARITY 

6.7 

10.5 

15 

tpd CLK to ERR 

4.6 

15 

16 


From a power (current) consumption standpoint, the use of bipolar in the output stage is advantageous for two reasons. 
First, the voltage swing is less than that of a CMOS output. The power consumed when charging or discharging internal 
circuit capacitances and the external load capacitance is reduced. Second, the bipolar transistors are capable of turning 
off more efficiently than CMOS transistors. The wasteful flow of current from Vqq to GND is reduced. Although bipolar 
does tend to have a high static power consumption, its lower dynamic power consumption allows for better overall power 
performance at high frequencies than either pure bipolar or CMOS. This is because the dynamic power component 
makes up the majority of a device’s overall power consumption. 

The ABT maximum high-impedance supply currents (Iccz) range from about 50 jiA for 8-bit octals to about 2-3 mA 
for 16-bit Widebus"'^^ products. Maximum dynamic supply currents (Iccl) range from about 30 mA for 8-bit octals to 
about 34 mA for 16-bit Widebus^*^ products. Power on demand, an enhanced circuit design improvement to the bipolar 
output stage on new ABT product families, reduces dynamic current consumption levels by up to 50%. High-impedance 
and dynamic supply-current goals for the new 32-/36-bit WidebusH-"^^ family are 500 jiA and 60 mA, respectively. 

Bus hold, as shown in Figure 4, is another example of an enhanced, value-added circuit design technique available on 
new ABT product families. The bus-hold cell provides for a small holding current of 100 jiA to be delivered to VO pins 
configured as inputs left unused or floating. This current latches the last known input state to a valid logic level. Floating 
input conditions are common to CMOS backplanes or device bus-interface situations where driving entities are 
periodically required to be in 3 state. Bus-hold cells eliminate passive pull-up (to V^c) or pull-down (to GND) 
termination resistors necessary to prevent application problems or oscillations. External provision for these resistors by 
the system designer consumes board area, increases bus capacitance, contributes to bus loading, and lowers system 
performance. The bus-hold feature is particularly effective when offered on products with a lot of VO capability such 
as 32-/36-bit WidebusH-^'^ devices. 
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WITHOUT BUS HOLD 


VCC 


Vcc 



BUS-HOLD INPUT CELL 



• Holds the last known state of the input 

• Provides for ±100 4 A of holding current at 0.8 V and 2 V 

• Bus-hold current does not load down the driving output at valid logic levels 

• Negligible impact to input/output capacitance (0.5 pF) 

• Eliminates the need for external resistors on unused or floating input/output pins 

Figure 4. Bus-Hold Circuit and Benefits 
Fine-Pitch Packaging Shrinks ABT Device Size 

As the push for smaller system sizes becomes intense, the system designer will require the logic manufacturer to house 
high-performance silicon in increasingly space-conscious packages. Most notably, the system designer has been 
leveraging the advantages of plastic-leaded chip carriers (PLCCs) and small-outline integrated circuits (SOICs). 

Both PLCC and SOIC packages provide a gull-wing lead profile. Both utilize 1.27-mm pin-to-pin pitch spacing. The 
reduced pitch offers a huge space improvement over bulky plastic dual-in-line (PDIP) through-hole packages. The major 
difference between PLCC and SOIC is philosophical. The PLCC has pins on all four sides (arranged either in square 
or rectangular configuration) while the SOIC has pins on only two sides (arranged in flow-through configuration). 

In spite of the advantages of PLCC and SOIC, system designers are beginning to specify surface-mount packages with 
finer pitch values to keep their end equipments competitive in the marketplace or to avoid falling behind more aggressive 
rivals. Such fine-pitch versions available in volume today offer improvements in the pin-to-pin pitch down to 0.635 mm. 
More advanced fine-pitch alternatives exhibiting characteristic pitches of 0.5,0.4, and 0.3 mm are on the horizon. 

The plastic quad flat package (PQFP) is a fine-pitch version of the PLCC package. It offers a 0.635-mm pitch and is 
widely used for microprocessors, ASICs, or other custom devices. The 44-pin PQFP is the smallest used in volume, 
while the largest versions provide over 200-pin capability. However, for the system designer using ABIL products, it 
is advantageous to combine the fine-pitch capability of the PQFP with the two-sided dual-in-line design of the SOIC. 

SOICs have evolved in two distinct paths to meet this need. The first path considers reducing the surface area and pin 
pitch of the package while keeping the pin count and bit density constant. The second patch considers increasing the 
bit density of the package by increasing pin count and reducing pin pitch. Figure 5 clearly shows both of these migratory 
paths starting from the standard octal SOIC package in the upper left-hand comer. 

Package size reductions are shown vertically down in Figure 5 with each succeeding reduction occupying a new row 
at constant bit density and pin count. Bit-density and pin-count increases are shown horizontally across Figure 5. 
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20-pln SOtC (DW) 
Area = 137 mm2 
Height = 2.65 mm 
Lead pitch = 1.27 mm 


8/9 Bits 
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24-pln SOIC (DW) 
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Height = 2.65 mm 
Lead pitch = 1.27 mm 
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48-pin SSOP (DL) 
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Height = 2.74 mm 
Lead pitch = 0.635 mm 



56-pin SSOP (DL) 

Area = 198 mm2 
Height = 2.74 mm 
Lead pitch = 0.635 mm 


Shrink Widebus^” 
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O 
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Area = 46 mm2 
Heights 1.1 mm 
Lead pitch = 0.65 mm 
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24-pin SSOP (DB) 
Area = 70 mm2 
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Lead pitch = 0.65 mm 


O 
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Area s 266 mm2 
Heights 1.5 mm 
Lead pitch s 0.5 mm 


32/36 Bits 
Widebus+^“ 



Figure 5. Fine-Pitch Package Options for ABT 

There are five new fine-pitch packages represented in Figure 5. Four of these offer a density-upgrade path for the SOIC. 
The fifth is a new package offering a density upgrade for the PQFP. All of these packages were developed and 
standardized exclusively for high-performance ABIL ABT products by Texas Instruments. 

The shrink small-outline package (SSOP) is available in two worldwide standard form factors. The first, approved by 
the Joint Electron Device Engineering Council (JEDEC), allows for 16-, 18-, or 20-bit VO functions in a package 
roughly the same size as the octal SOIC. The pin pitch for the JEDEC SSOP is 0.635 mm. The JEDEC SSOP is available 
in a 48-pin version for the basic 16-bit driver and transceiver functions and in a 56-pin version for complex 16- to 20-bit 
transceiver functions. The very popular ABT Widebus^^ family uses the JEDEC-approved SSOP. 

The second form factor, approved by the Electronics Industry Association of Japan (EIAJ), allows for 8- and 9-bit VO 
functions in a package about 40% of the size of the octal SOIC. The pin pitch for the EIAJ SSOP is 0.65 mm. The EIAJ 
SSOP is available in a 20-pin version for basic ABT 8-bit driver and transceiver functions and in 24-pin version for 
complex ABT 8- and 9-bit transceiver functions. 
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The bottom row of Figure 5 represents the third form-factor upgrade to the SOIC available from Texas Instruments. The 
thin shrink small-outline package (TSSOP) is EIAJ approved and offers a reduced thickness (height) specification of 
1.1 mm. The pin pitch of the EIAJ TSSOP is 0.65 mm (the body width is 4.4 mm). The TSSOP is compatible with Type I 
and Type II card physical requirements of the Personal Computer Memory Card International Association (PCMCIA). 
TSSOP offers the smallest package size available for 20- and 24-pin drivers and transceivers. For denser memory arrays, 
TSSOP facilitates front and back side mount in under 3.3-mm thickness specified by PCMCIA if card thicknesses are 
kept under 1 mm. 

For wide-word applications with extreme space and height restrictions, Texas Instruments offers Widebus''^'^ devices in 
a new package called the Shrink Widebus"^^. Available in 48- and 56-pin versions, this new package has a 1.1-mm 
maximum height, a 6.1 -mm body width, and a 0,5-mm lead pitch. The Shrink Widebus^^ package, developed by Texas 
Instruments, is registered with the EIAJ, meets the requirements of the PCMCIA, and occupies 40% less board area than 
the standard JEDEC SSOP. 

TThe EIAJ thin quad flat package (TQFP) provides the density upgrade path for the PQFP. This 100-pin package allows 
single-chip 32- and 36-bit FO solutions in over 50% less area than with octal SOIC connections. The pin pitch for 
the EIAJ TQFP is 0.5 mm, which is the smallest in production today. The reduced pitch of the TQFP offers a 35% 
area reduction over 100-pin PQFP solutions. The new 32- and 36-bit ABT Widebus+^^ family, announced at the 
BUSCON '92 West trade show in Long Beach, California, uses the 100-pin TQFP. 

All of the fine-pitch package options are superior for space-saving applications. The JEDEC SSOP and EIAJ TQFP are 
superior in several other areas as well. The JEDEC SSOP incorporates a flow-through architecture where input and 
output pins each have their own dedicated side of the package. Flow-through pinouts offer the system designer a very 
easy route path for signal traces. 

A standard SOIC octal package can afford only one GND pin for every eight FOs. This ratio improves to 2:1 and 3:1 
for JEDEC SSOP and EIAJ TQFP, respectively. Both the JEDEC SSOP and the EIAJ TQFP provide multiple V^c and 
GND pins distributed along the sides. The larger number of GND pins and distribution of these pins is very forgiving 
from a noise-generation standpoint and allow for less propagation delay than octal functions. As a result, ABT octals, 
ABT Widebus”^^, and ABT WidebusH-"^^, all typically exhibit less than 1 V of noise, even though the maximum number 
of switched outputs increases from 8 bits to 18 bits to 36 bits with each respective family. 

As package area decreases, the thermal impedance of the package to the ambient environment increases. Thermal 
impedance represents the ability of a package to dissipate heat. The higher the thermal impedance, the more difficulty 
the package has in dissipating heat. The higher thermal impedances of fine-pitch packages require additional attention 
and care from the system designer. Proper thermal management techniques as well as proper power dissipation 
guidelines must be used to ensure operation. Fortunately, the low power of ABIL ABT products is more conducive to 
a fine-pitch packaging approach than competitive CMOS solutions. 

ABT Products Provide End-Equipment-Specific Soiutions 

Combining previously discussed state-of-the-art elements of the ABT process with its numerous advanced fine-pitch 
package options and enhanced circuit-design features yields a very impressive portfolio of new products. These new 
products emerge to eloquently serve distinct needs of the workstation, personal and portable computer, and telecom 
end-equipment markets. 

Table 2 categorizes the entire ABEL product spectrum built with the ABT process technology. These families offer 
features and benefits dedicated to specific markets and industry standards. Figure 6 graphically displays the relationships 
of these features and benefits. 

For high-performance engineering workstation and server markets, the ABT Widebus"^^ and Widebus+'^^ families 
provide the highest integration and performance. They are necessary to connect the most demanding CISC/RISC 
microprocessors to the most heavily loaded, high-frequency backplanes. 
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Table 2. ABT Products and Features 


NAME 

EXAMPLE 

PART 

NUMBER 

KEY FEATURES 

NO. 

OF 

BITS 

PACKAGES 

MAX 

PROP 

DELAY 

(ns) 

•ccz 

(mA) 

'OL 

(mA) 

•oh 

(mA) 

TARGET 

APPLICATIONS 

ABT 

SN74ABT245 

0.8-|x process, 
-40»C/85“C 

8,9,10 

DIP, SOIC, 
SSOP (EIAJ) 

4.6 

0.05 

64 

32 

High-speed bus 
interface, PC, 

EWS, telecom 

ABT 

Widebus'T” 

SN74ABT16245 

Flow-through pinouts, 
low noise 

16,18, 

20 

SSOP (JEDEC) 

4.1 

2 

64 

32 

Higher 

performance, 

space-conscious 

applications 

ABT 

Widebus+T« 

SN74ABT32245 

Bus-hold cell, 
power-on-demand 

32,36 

TQFP (EIAJ) 

m 

0.5 

64 

32 

Single-chip 32-bit 
interface 

IWS 

Drivers 

SN74ABT25245 

Enhanced output drivers 

8 

DIP, SOIC 

m 

0.1 

188 

96 

25-0 incident-wave 
switching 

Memory 

Drivers 

SN74ABT2245 

Series 

output-dampening 

resistors 

8,10, 

11,12, 

16 

DIP, SOIC, 
SSOP (EIAJ), 
SSOP (JEDEC) 

m 

m 

12 

12 

Low noise, high 
reliability driving, 
memory interface 

Futurebus+ 

SN74FB2031 

BTL port, 2-ns minimum 
edge rate 

8,9,18 

PQFP, 

SSOP (JEDEC), 
TQFP (EIAJ) 

5.5 

10 

100 

3 

IEEE 896.1 
backplane interface 

BTL 

Drivers 

SN74FB2033 

BTL-TTL-level 

translation 

on 

PQFP, 

SSOP (JEDEC) 

mn 

10 

100 

3 

IEEE 1194.1 
backplane interface 

SCOPETM 

SN74ABT8246 

Testability, 
built-in self-test 

8,16, 

18 

DIP, SOIC, 
SSOP (EIAJ), 
SSOP (JEDEC), 
TQFP (EIAJ) 

■ 

0.05 

64 

32 

IEEE 1149.1 
backplane interface 

LVT 

SN74LVT245 

3.3-VVcc. 

mixed mode, bus hold 

■ 

SOIC, TSSOP 

6 

0.2 

64 

32 

Battery portables, 

notebook 

computers, 

POS terminals 

LVT 

Widebus^M 

SN74LVT16245 

3.3-V Vqc, mixed mode, 
bus hold, 

power-on-demand 

16,18 

SSOP (JEDEC) 

5.5 

0.1 

64 

32 

Workstations, 
portable computers 


The universal bus transceiver (UBT’’’^) is unique in the industry because it can be operated in several distinct 
bus-interface inodes. Each package contains D-type latches and flip-flops. Flexible control-logic options provide for 
output-enable, latch-enable, clock, and clock-enable combinations. 

UBP'^s can be configured as transparent, data-flow-through transceivers (like the dedicated '245 function), 
latch-enabled transceivers (like the dedicated '543 function), clocked registered transceivers (like the dedicated '646 
function), and clock-enabled registered transceivers (like the dedicated '952 function). Workstation designers can 
minimize inventory and procurement requirements, costs, and overhead with UBT"*^^ flexibility. Designed specifically 
for workstation bus-interface applications, the UB'F^ is perfect as an interface to the many different microprocessor 
architectures and system backplane specifications available. 

Figure 7 details the current UBT^ portfolio from Texas Instruments and includes block diagrams for two devices in the 
series. The 'ABT16600 is an 18-bit UB'F^ packaged in the 56-pin SSOP package. It can be configured in each of four 
different data-flow modes between its A port and B port. 

The 'ABT32318 is an 18-bit multiplexed UB'F^ that can be configured in each of three different data-flow modes 
between its A port, B port, and C port. This UBT^'^ allows the system designer multiple combinations for real-time and 
stored data exchanges between the three ports. It is particularly useful for multibus communication, multiway 
interleaving memory applications, and high-performance, multiplexed-address and data-bus interface. 
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ABT OCTAL 8/9 BIT 



ABT Widebus™ 16/18/20 BIT 


ABT Widebus+^^ 32/36 BIT 


Figure 6. ABT Products and Features 

Several ABT product families directly address upper-end workstation and server equipment. A series of transceivers 
compliant with the IEEE 896.1 Futurebus+ backplane-interface standard are available. The special Futurebus+ 
protocols dictate special electrical requirements of the transceivers in order to ensure proper connection to Futurebus+ 
backplanes. Each of seven transceivers in the series utilize backplane transceiver logic (BTL) switching levels in 
accordance with the Futurebus+ standard. Complementing these Futurebus+ transceivers are a series of BTL 
transceivers compliant with the IEEE 1194.1 standard. Both transceiver series contain a TTL A port along with the BTL 
B port and can perform TTL-to-BTL and BTL-to-TTL-level translation. 

SCOPE''’^ transceivers and drivers are available in ABT which are compliant with the IEEE 1149.1 testability standard. 
For high reliability and fault-tolerant system needs, these devices provide their own internal self-test capabilities. A 
complete line of SCOPE'^^ hardware and software system products have been developed by Texas Instruments. 

The personal-computer market is characterized by very short design cycle times and intense pressure to lower costs. The 
major driving force is to provide workstation-type performance in machines designed for desktop, home, and portable 
applications. ABT in fine-pitch package options meets these needs nicely. 

A new series of low-voltage products definitively addresses the needs of the portable subsegment of this market. The 
low-voltage technology (LVT) family has been developed with the submicron ABT process and will be available in both 
8-bit octal and 16-/18-bit Widebus’’’'^ versions. Supply voltage for LVT is specified from 2.7 V to 3.6 V. The LVT 8-bit 
product uses the TSSOP to facilitate the smallest area for portable applications. The LVT Widebus’’^^ product uses both 
the JEDEC SSOP and the 48-/56-pin EIAJ Shrink Widebus^^ ssOP. 
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'ABT32318 




SERIES 

NO. OF 
BITS 

NO. OF 
PORTS 

PACKAGE 

NO. OF 
PINS 

PARTITIONING 

CONTROL LOGIC 

El 

El 


CLKEN 

16500/1 

18 

2 

SSOP, TSSOP 

56 

x18 

ESI 



No 

16600/1 

18 

2 

SSOP, TSSOP 

56 

x18 


ESI 

BS 

Yes 

32316 

16 

3 

TQFP 

80 

x16 

ES 

BiW 

Yes 

Yes 

32318 

18 

3 

TQFP 

80 

x18 

IS! 


W88i 

No 

32501 

36 

2 

TQFP 

100 

x18 



Yes 

No 


Figure 7. UBT“ Portfolio 


Market requirements for 3.3-V logic products are being driven now by battery laptops and hand-held instruments. 
Higher-performance desktop PCs and workstations could lag a year behind portables in their demand for 3.3-V logic. 

As shown in Figure 8, the 5-V ABT I/O structure has been optimized for use with 3.3-V supply currents. LVT 3.3-V 
speed performance is equivalent to ABT 5-V speed performance. This special I/O circuitry also allows for a mixed-mode 
3.3-V to 5-V interface capability. Designers can use the same LVT logic for the core 3.3-V system partition as for the 
external 5-V backplane interface. This is particularly important as other system elements (microprocessors, ASICs, and 
memories) migrate to 3.3 V at different rates. 

LVT I/O circuitry provides multiple output-current ratings for multiple system requirements. LVT devices are specified 
to drive at rail-to-rail low-voltage CMOS levels and standard 5-V TTL levels. LVT employs bus-hold and 
power-on-demand circuits increasing reliability, decreasing discrete component count, and minimizing enabled and 
disabled static power consumption. Maximum IcCL» ^CCH’ ^CCZ current specifications are 5 mA, 0.1 mA, and 
0.1 mA, respectively. 
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Figure 8. LVT Provides Optimized 3.3-V I/O 

The majority of traditional telecom end equipments can be divided into switching and transmission categories. 
Switching equipment, such as central offices, cross connects, and branch exchanges, are analogous to large mainframes 
or supercomputers. ABT octal and Widebus^^ product families are targeted for these telecom equipments. 

For transmission equipment, such as line cards, bridgers, and routers, products with enhanced data sheet specifications 
covering hot-card insertion and power up/down are required. In these applications, a board (card) is typically removed 
(inserted) from an active (hot) system for upgrade, maintenance, or repair. The additional specifications characterize 
the device’s performance when supply currents change (ramp) rapidly. 

It is necessary to know how the device behaves when Wqq is 0 V, when Vqq is at the rail (5.5 V), and when V^c ramps 
between these voltages. To address this requirement specifically for telecom transmission applications, ABT transceiver 
data sheets take into account Ip IqzH’ ^OZL’ ^OZ current conditions for various Vqq ramp rates. Transmission- 
system designers can then profile ABT device performance in hot-card insertion and power up/down conditions. 


Summary 

Texas Instruments provides the system designer with the most advanced products to date aiding the solution of complex 
design challenges. Advanced bus-interface logic (ABIL) products processed in submicron advanced BiCMOS 
technologies (ABT) address specific end-equipment demands of the workstation, personal and portable computer, and 
telecom markets. Advanced fine-pitch package options, such as SSOP, TSSOP, and TQFP, offer space-saving form 
factors. Circuit design techniques, such as bus hold and power on demand, add value over competitive solutions. 


13-19 





The evolutionary development of process and package technologies is illustrated in Figure 9. Solid lines indicate 
process-technology migration for CMOS and BiCMOS. The minimum process dimension is represented on the ordinate 
in units of microns. The dashed line indicates package-technology migration from PDIP to SOIC to SSOP to TQFP. For 
the dashed line, the ordinate represents minimum lead pitch in millimeters. 

Figure 9 shows some interesting trends. BiCMOS solutions, initially well behind their CMOS cousins in terms of 
performance, have closed the gap almost completely during the past six years. For 5-V logic applications, ABT offers 
significant advantages over an equivalent CMOS version, particularly with the advent of thermally enhanced fine-pitch 
packages like the TQFP. 



Figure 9. Bus-Interface Evolution 

The advanced BiCMOS opportunity is to provide more processing capability and overall throughput at a time when the 
next-generation CMOS technologies are not quite ready, or where a mixed technology approach provides a more 
practical solution. For ABIL products, the high performance and drive capability of ABT are necessary for rack-mount 
supercomputers, workstation, and telecom switching equipment. However, the low power consumption of ABT is 
necessary if these end equipments are to easily exist on the desktop. 

As process geometries drop to 0.6 \i and below, advanced BiCMOS and advanced CMOS will continue to do battle in 
the pursuit of the best low-voltage solutions. Future enhancements to advanced BiCMOS may include extensions to a 
complementary structure of NPN and PNP transistors to better cope with reduction in power-supply voltages. As supply 
voltages drop to 2.6 V and below, it appears more than likely that advanced BiCMOS and advanced CMOS will coexist 
as viable product technologies, each supporting a dedicated group of customers. Time will tell. 
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IMPORTANT NOTICE 


Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue any 
semiconductor product or service without notice, and advises its customers to obtain the latest version 
of relevant information to verify, before placing orders, that the information being relied on is current. 

Tl warrants performance of its semiconductor products and related software to the specifications 
applicable at the time of sale in accordance with TPs standard warranty. Testing and other quality control 
techniques are utilized to the extent Tl deems necessary to support this warranty. Specific testing of 
all parameters of each device is not necessarily performed, except those mandated by government 
requirements. 

Certain applications using semiconductor products may involve potential risks of death, personal injury, 
or severe property or environmental damage (“Critical Applications’'). 

Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR 
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR 
SYSTEMS OR OTHER CRITICAL APPLICATIONS. 

inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use 
of T! products in such applications requires the written approval of an appropriate Tl officer. Questions 
concerning potential risk applications should be directed to Tl through a local SC sales office. 

In order to minimize risks associated with the customer’s applications, adequate design and operating 
safeguards should be provided by the customer to minimize inherent or procedural hazards. 

Tl assumes no liability for applications assistance, customer product design, software performance, or 
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, 
either express or implied, is granted under any patent right, copyright, mask work right, or other 
intellectual property right of Tl covering or relating to any combination, machine, or process in which 
such semiconductor products or services might be or are used. 


Copyright © 1994, Texas Instruments Incorporated 
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Introduction 


In recent years, CMOS (AC, ACT, LVC) and BiCMOS (ABT, LVT) logic families have further strengthened their 
position in the semiconductor market. New designs have adopted both technologies in almost every system that exists, 
whether it is a PC, a workstation, or a digital switch. The reason is very obvious: power consumption is becoming a major 
issue in today’s market. However, when designing systems using CMOS and BiCMOS devices, one must understand 
the characteristics of these families and the way inputs and outputs behave in systems. It is very important for the 
designer to follow all rules and restrictions that the manufacturer requires as well as designing within the data sheet 
specifications. Because data sheets do not cover the input behavior of a device in detail, this application note explains 
the input characteristics of CMOS and BiCMOS families in general. It also explains ways to deal with problem issues 
when designing with such families where floating inputs are a concern. Understanding the behavior of these inputs 
results in more robust designs and better reliability. 
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Figure 1. Input Structures of ABT and LVT/LVC Devices 


Characteristics of Slow or Floating CMOS Inputs 

Both advanced CMOS and BiCMOS (ABT/LVT) families have a CMOS input structure. This structure is an inverter 
consisting of a p channel to Vqq and a n channel to GND as shown in Figure 1. With low-level input, the p-channel 
transistor is on and the n channel is off, causing current to flow from V^c and pulling the node to a high state. With 
high-level input, the n-channel transistor is on and the p channel is off and the current flows to GND, pulling the node 
low. In both cases, no current flows from Vcc GND. However, when switching from one state to another, the input 
crosses the threshold region causing the n channel and the p channel to be turned on simultaneously, generating a current 
path between Vcc and GND. This current surge can be damaging, depending on the length of time that the input is in 
the threshold region (0.8 to 2 V). The supply current (Ice) ^i^e to several milliamperes per input, peaking at 
approximately 1.5 V Vj (see Figure 2). This is not a problem when switching states at the data-sheet-specified input 
transition time (see Figure 3). 
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Figure 2. Supply Current Versus Input Voltage (One Input) 


recommended operating conditions 



MIN MAX 

UNIT 

At/Av Input transition rise or fall rate 

ABT octals 

5 

ns/V 

ABT Widebus™ and Widebus+T“ 

10 

LVT, LVC, ALVC 

10 

LV 

100 


Figure 3. Input Transition Rise or Fall Rate as Specified in Data Sheets 


Slow Input Edge Rate 


With increased speed, logic devices have become more sensitive to slow input edge rates. A slow input edge rate, coupled 
with the noise generated on the power rails when the output switches, can cause excessive output errors or oscillations. 
Similar situations can occur if an unused input is left floating or is not actively held at a valid logic level. 

These functional problems are due to voltage transients induced on the device's power system as the output load current 
(Iq) flows through the parasitic lead inductances during switching (see Figure 4). Because tlie device’s internal power 
supply nodes are used as voltage references throughout the integrated circuit, inductive voltage spikes, Vg^j), affect 
the way signals appear to the internal gate structures. For example, as the voltage at the device’s ground node rises, the 
input signal, Vj', appears to decrease in magnitude. This undesirable phenomena can then erroneously change the output 
if a threshold violation occurs. 

In the case of a slowly rising input edge, if the change in voltage at GND is large enough, the apparent signal, Vj', at 
the device will appear to be driven back through the threshold and the output will start to switch in the opposite direction. 
If worst-case conditions prevail (simultaneously switching all of the outputs with large transient load currents), the slow 
input edge will be repeatedly driven back through the threshold, causing output oscillation. Therefore, the maximum 
input transition time of the device should not be violated so no damage to the circuit or the package can occur (refer to 
Figure 3 for the maximum transition rate for each family). 
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Floating Inputs 

If a voltage between 0.8 V and 2 V is applied to the input for a prolonged period of time, this situation becomes critical 
and should not be ignored, especially with higher bit count and more dense packages (SSOP, TSSOP). For example, if 
an 18-bit transceiver had 36 VO pins floating at the threshold, the current from Vcc could be as high as 150 to 200 mA. 
This is approximately 1 W of power consumed by the device, which leads to a serious overheating problem. This 
continuous overheating of the device affects its reliability. Also, because the inputs are in the threshold region, the 
outputs tend to oscillate, resulting in damage to the internal circuit over a long period of time. The data sheet shows the 
increase in supply current (Alec) when the input is at a TTL level [for ABT Vj - 3.4 V, Alec " (see Figure 5)]. 

This becomes more critical when the input is in the threshold region as seen in Figure 6. 

These characteristics are typical for all CMOS input circuits, including microprocessors and memories. 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


I PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

Alcc"^ 

ABT 

Vcc = 5-5 V, One Input at 3.4 V, 

Other Inputs at Vcc 

1.6 

mA 

LVT 

Vcc = 3 V to 3.6 V, One input at Vcc ” O-® V, 

Other Inputs at Vcc or GND 

0.2 

mA 

LVC, ALVe, LV 

0.5 


t This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc o'' ^ND. 

Figure 5. Supply Current Change of the Input at TTL Level as Specified In Data Sheets 
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Figure 6. Supply Current Versus Input Voltage (36 Inputs) 

As long as the driver is active in a transmission path or bus, the receiver’s input is always in a valid state. No input 
specification is violated as long as the rise and fall times are within the data sheet limits. However, when the driver is 
in a high-impedance state, the receiver input is no longer at a defined level and tends to float. This situation can worsen 
when several transceivers share the same bus. Figure 7 is an example of a typical bus system. When all transceivers are 
inactive, the bus line levels are undefined. When a voltage that is determined by the leakage currents of each component 
on the bus is reached, the condition is known as a floating state. The result is a considerable increase in power 
consumption and a risk of damaging all components on the bus. Holding the inputs or I/O pins at a valid logic level when 
they are not being used or when the part driving them is in the high-impedance state is recommended. 



Recommendations for Designing More Reliable Systems 


Bus Control 

The simplest way to avoid floating inputs in a bus system is to ensure that the bus is either always active or inactive for 
a limited time when the voltage buildup does not exceed the maximum Vjl specification (0.8 V for TTL-compatible 
input). At this voltage, the corresponding I^c value is too low and the device operates without any problem or concern 
(see Figures 2 and 4). 
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To avoid damaging components, the designer must know the maximum time the bus can float. First, assuming that the 
maximum leakage current is Iqz = 50 jiA and the total capacitance (I/O and line capacitance) is C = 20 pF, the change 
in voltage with respect to time on an inactive line that exceeds the 0.8-V level can be calculated as in equation 1. 

AV/At = ^ = = 2.5 V/|is (1) 


The permissible floating time for the bus in this example should be reduced to 320 ns maximum, which ensures that the 
bus will not exceed the 0.8-V level specified above. The time constant does not change when multiple components are 
involved because their leakage currents and capacitances are summed. 

The advantage of this method is that it requires no additional cost for adding special components. Unfortunately, this 
method does not always apply because buses are not always active. 

Pullup or Pulldown Resistors 

When buses are disabled for more than the maximum allowable time, other ways should be used to prevent components 
from being damaged or overheated. A pullup or a pulldown resistor to Vqq or GND, respectively, should be used to keep 
the bus in a defined state. The size of the resistor plays an important role and if its resistance is not chosen properly, a 
problem may occur. Usually, a 1-kQ to 10-k^2 resistor is recommended. The maximum input transition time must not 
be violated when selecting pullup or pulldown resistors (see Figure 3). Otherwise, components may be destroyed. 


R 


- Vb 

C 



VC( 


Figure 8. Inactive Bus Model With a Defined Level 

Assume that an active-low bus goes to the high-impedance state as modeled in Figure 8. C represents the device plus 
the bus line capacitance and R is a pullup resistor to Vcc* The value of the required resistor can be calculated as in 
equation 2. 


Vb = Vcc(l-e-‘/*^^) (2) 

Where: 

Vb = 0.8 V, maximum allowable floating voltage 

Vcc - 5V 

C = total capacitance 

R » pullup resistor 

t = maximum input rise time as specified in Figure 3 of the data sheet 
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( 3 ) 


Solving for R, the equation becomes: 
R = 


0.17 X C 
For multiple transceivers on a bus: 


R = 


t 


0.17 X C X N 


Where: 


N =» number of components connected to the bus 


(4) 


Assuming that there are ten components connected to the bus, each with a capacitance C = 20 pF requiring a maximum 
rise time of 10 ns/V, t» 50-ns total rise time for 5-V input, maximum resistor size can be calculated: 


R 


_ 50 ns _ 

0.17 X 20 pF X 10 


1.5 kQ 


(5) 


This pullup resistor method is recommended for ac-powered systems; however, it is not recommended for 
battery-operated equipment because power consumption is very critical. Instead, use the bus-hold feature that is 
discussed in the next section. The overall advantage of using pullup resistors is that they ensure defined levels when the 
bus is floating and helps eliminate some of the line reflections because resistors can act as bus terminations as well. 


Bus-Hold Circuits 

The most effective method to provide defined levels for a floating bus is to use Texas Instruments built-in bus-hold 
feature on selected families or as an external component like the SN74ACT1071 and SN74ACT1073 (refer to Table 1). 


Table 1. Devices With Bus Hold 


DEVICE TYPE 

BUS HOLD INCORPORATED 

SN74ACT1071 

10-bit bus hold with clamping diodes 

SN74ACT1073 

16-bit bus hold with clamping diodes 

ABT Widebus+^“ (32 and 36 Bit) 

All devices 

ABT Octals and Widebus^“ 

Selected devices only 

Low Voltage (LVT and ALVC) 

All devices 

LVC Widebus'TM 

All devices 


Bus hold is a circuit used in Texas Instruments selected families to help solve the floating input problem and eliminate 
the need for pullup and pulldown resistors. It consists of two back-to-back inverters with the output fed back to the input 
through a resistor (see Figure 9). In order to understand how the bus-hold cell operates, assume that an active driver has 
switched the line to a high level. This results in no current flowing through the feedback circuit. Now, the driver goes 
to the high-impedance state and the bus-hold circuit holds the high level through the feedback resistor. The current 
requirement of the bus hold is determined only by the leakage current of the circuit. The same condition applies when 
the bus is in the low state and then goes inactive. 


r-t>— 


Input-4 


AAAr 


Figure 9. Typical Bus-Hold Cell 
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As mentioned earlier in this section, Texas Instruments offers the bus hold as stand-alone 10-bit and 16-bit devices 
(SN74ACT1071 and SN74ACT1073) with clamping diodes to Vcc and GND for added protection against line 
reflections caused by impedance mismatch on the bus. Because purely ohmic resistors cannot be implemented easily 
in CMOS circuits, a configuration known as a transmission gate is used as the feedback element (see Figure 10). An 
n channel and a p channel are arranged in parallel between the input and the output of the buffer stage. The gate of the 
n-channel transistor is connected to Yqc P channel is connected to GND. When the output of the buffer 

is high, the p channel is on, and when the output is low, the n channel is on. Both channels are of relatively small surface 
area — the on resistance from drain to source, R(ison» is about R « 5 kQ 



Figure 10. Stand-Alone Bus-Hold Ceil (SN74ACT107x) 

Now, assume that in a practical application the leakage current of a driver on a bus is Iqz = 10 pA and the voltage drop 
across the 5 kO, is Vj) - 0.8 V (Ms value is assumed to ensure a defined logic level). Then, the maximum number of 
components that a bus hold can handle is calculated as follows: 

= 10 kQ = ® 

The 74ACT1071 and 74ACT1073 also provide clamping diodes as an added feature to the bus hold. These diodes are 
useful for clamping any overshoot or undershoot generated by line reflections. Figure 11 shows the characteristics of 
the diodes when the input voltage is above Wqq or below GND. At Vj - -IV, the diode can source about 50 mA, which 
can help eliminate undershoots. This can be very useful when noisy buses are a concern. 



5.5 6 6.5 7 7.5 8 8.5 9 


LOWER CLAMPING DIODE 



-2 - 1.75 - 1.5 - 1.25 -1 - 0.75 - 0.5 - 0.25 0 


V| - input Voltage - V 


V| - Input Voltage - V 


Figure 11. Diode Characteristics {SN74ACT107x) 
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Texas Instruments also offers the bus-hold circuit as a feature added to some of the advanced-family drivers and 
receivers. This circuit is similar to the stand-alone circuit with a diode added to the drain of the second inverter (ABT 
and LVT only, see Figure 12). The diode blocks the overshoot current when the input voltage is higher than Yqq 
(Vj > Vcc), so only the leakage current is present. This circuit uses the device’s input stage as its first inverter; a second 
inverter creates the feedback feature. The calculation of the maximum number of components that the bus hold can 
handle is similar to the previous example. However, the advantage of this circuit over the stand-alone bus hold is that 
it eliminates the need for external components or resistors that occupy more area on the board. This becomes very critical 
for some designs, especially when wide buses are used. Also, because cost and board-dimension restrictions are a major 
concern, designers prefer the easy fix: drop-in replaceable parts. Texas Instruments offers this feature in most of the 
commonly used functions in several families (refer to Table 1 for more details). 


ABT/LVT FAMILY 


ALVC/LVC FAMILY 


Bus Hold 



Bus Hold 



Figure 12. Input Structure of ABT/LVT and ALVC/LVC Families With Bus Hold 
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Figure 13 shows the input characteristics of the bus hold at 3.3-V and 5-V operations, as the input voltage is swept from 
0 to 5 V. These characteristics are similar in behavior to a weak driver. This driver sinks current into the part when the 
input is low and sources current out of the part when the input is high. When the voltage is near the threshold, the circuit 
tries to switch to the other state, always keeping the input at a valid level. This is the result of the internal feedback circuit. 
The plot also shows that the current is at its maximum when the input is near the threshold. Ii(hold) maximum is 
approximately 25 |liA for 3.3-V input and 400 iiiA for 5-V input. 



0 12 3 4 



0 1 2 3 4 5 

V| - Input Voltage - V 

Figure 13. Bus-Hold Input Characteristics 
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When multiple devices with bus hold are driven by a single driver, one may be concerned about the ac switching 
capability of the driver becoming weaker. As small drivers, bus-hold cells require an ac current to switch them. This 
current is not significant when using Texas Instruments CMOS and BiCMOS families. Figure 14 shows a 4-mA buffer 
driving six LVTl 6244 devices. The trace is a 75-0 transmission line. The receivers are separated by 1 cm with the driver 
located in the center of the trace. Figure 15 shows the bus-hold loading effect on the driver when connected to six 
receivers switching low or high. It also shows the same system with the bus hold disconnected from the receivers. Both 
plots show the effect of bus hold on the driver’s rise and fall times. Initially, the bus hold tries to counteract the driver, 
causing the rise or fall time to increase. Then, the bus hold changes states (note the crossover point), which helps the 
driver switch faster, decreasing the rise or fall time. 





10 20 30 40 50 60 70 80 105 110 115 120 125 130 135 140 

Time - ns Time - ns 

Figure 15. Output Waveforms of the Driver With or Without the Receiver’s Bus Hoid 
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Figure 1 6 shows the supply current (Icc) bus-hold circuit as the input is swept from 0 to 5 V. Again, the spike seen 
at about 1.5-V Vj is due to both the n channel and the p channel conducting simultaneously. This is one of the CMOS 
transistor characteristics. 



Y| - Input Voltage-V 


Figure 16. Bus-Hold Supply Current Versus Input Voltage 
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The power consumption of the bus hold is minimal when switching the input at higher frequencies. Figure 17 shows 
the power consumed by the input at different frequencies with or without bus hold. As can be seen, the increase in power 
consumption of the bus hold at higher frequencies is not significant enough to be considered in power calculations. 

POWER PLOT OF THE INPUT WITH BUS HOLD 



POWER PLOT OF THE INPUT WITHOUT BUS HOLD 



Switching Time • ps 

Figure 17. Input Power With or Without Bus Hold at Different Frequencies 
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Figure 18 shows the data sheet dc specifications for bus hold. The first test condition is the minimum current required 
to hold the bus at 0.8 V or 2 V. These voltages meet the specified low and high levels for TTL inputs. The second test 
condition is the maximum current that the bus hold sources or sinks at any input voltage between 0 V and 3.6 V (for 
low-voltage families) or between 0 V and 5.5 V (for ABT). The bus-hold current becomes minimal as the input voltage 
approaches the rail voltage. The output leakage currents, Iqzh ^OZL, insignificant for transceivers with bus hold 
because a true leakage test cannot be performed due to the existence of the bus-hold circuit. Because bus hold behaves 
as a small driver, it tends to source or sink a current that is opposite in direction to the leakage current. This situation 
is true for transceivers with bus hold only and does not apply to buffers. All LVT, ABT Widebus+''^'^, and selected ABT 
octal and Widebus^^ devices have the bus-hold feature (refer to Table 1 or the or contact the local Texas Instruments 
sales office for more information). 


electrical characteristics over recommended operating free-air temperature range (for 
famiiies with bus-hoid feature) 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

l|{hold) 

Data inputs 
or I/Os 

LVT, LVC, ALVC 

VCC = 3V 

V| = 0.8V 

75 

pA 

> 

CM 

-75 

VCC = 3-6 V, V| = 0 to 3.6 V 

±500 

ABT Widebus+T“ 
and selected ABT 
Widebus^” 

Vcc = 4.5V 

V| = 0.8V 

100 

> 

CM 

II 

> 

-100 

VcC = 5.6 V, V| = 0 to 5.5 V 

±500 

iozh/Iqzl 

Transceivers 
with bus hold 

ABT 

This test is not a true Iqz l®st since bus hold is 
always active on an I/O pin. It tends to supply a 
current that is opposite in direction to the output 
leakage current. 

±1 

mA 

LVT, LVC, ALVC 

Buffers with 
bus hold 

ABT 

This test is a true Iqz iQSt since bus hold does not 
exist on an output pin. 

±10 

LVT, LVC, ALVC 

±5 


Figure 18. Data Sheet Minimum Specification for Bus Hoid 


Summary 

Floating inputs and slow rise and fall times are important issues to consider when designing with CMOS and advanced 
BiCMOS families. It is important to understand the complications associated with floating inputs. Terminating the bus 
properly plays a major role in achieving reliable systems. All three methods that were recommended in this application 
note should be considered. If it is not possible to control the bus directly and adding pullup or pulldown resistors is 
impractical due to power-consumption and board-space limitations, bus hold is the best choice. Texas Instruments 
designed bus hold to reduce the need for resistors used in bus designs, reducing the number of components on the board 
and improving the overall reliability of the system. 
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IMPORTANT NOTICE 


Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue any 
semiconductor product or service without notice, and advises its customers to obtain the latest version 
of relevant information to verify, before placing orders, that the information being relied on is current. 

Tl warrants performance of its semiconductor products and related software to the specifications 
applicable at the time of sale in accordance with Tl’s standard warranty. Testing and other quality control 
techniques are utilized to the extent Tl deems necessary to support this warranty. Specific testing of 
all parameters of each device is not necessarily performed, except those mandated by government 
requirements. 

Certain applications using semiconductor products may involve potential risks of death, personal injury, 
or severe property or environmental damage (“Critical Applications”). 

Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR 
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR 
SYSTEMS OR OTHER CRITICAL APPLICATIONS. 

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use 
of Tl products in such applications requires the written approval of an appropriate Tl officer. Questions 
concerning potential risk applications should be directed to Tl through a local SC sales office. 

In order to minimize risks associated with the customer’s applications, adequate design and operating 
safeguards should be provided by the customer to minimize inherent or procedural hazards. 

Tl assumes no liability for applications assistance, customer product design, software performance, or 
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, 
either express or implied, is granted under any patent right, copyright, mask work right, or other 
intellectual property right of Tl covering or relating to any combination, machine, or process in which 
such semiconductor products or services might be or are used. 
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Introduction 


Futurebus+ (IEEE 896.2-1991) and B'lL (IEEE 1194.1-1991) designs offer significant performance advantages over 
conventional TTL backplane implementations, but these advantages come with trade-offs. Switching noise in tlie form 
of ground bounce and EMI must be controlled, and proper termination schemes must be employed to ensure signal 
integrity in this high-speed switching environment. Trade-offs for price in the form of total system solution versus 
overall system performance are also of concern. This paper begins with the historical perspective on signal-integrity 
issues addressed by the IEEE bodies cited above and follows with new pioneering bus-interface solutions to help reduce 
overall Futurebus+ or BTL system costs and design complexities. 

Current Generation of Futurebus+/BTL Transceivers 

A number of suppliers have developed Futurebus+ and BTL transceiver solutions that comply with the previously cited 
IEEE standards. These devices share the same reduced output swing and tight switching thresholds shown in Figure 1 
and also include slew-rate control circuitry as shown in Figure 2. The various devices differ considerably in wafer-fab 
process technology, propagation-delay performance, and other performance metrics (Table 1). 

5-VTTL 
Vcc — T— 


VOH 

V|H 

Vt 

V|L 

VOL 


2.4 V 
2V 

1.5 V 

0.8 V 
0.4 V 


Futurebus+/BTL 
VoH -T— 2.1 V 


V|H 

Vt 

V|L 

VOL 


1.62 V 
1.55 V 
1.47 V 

1.1 V 
1 V 


GND —^ 0 V 

Figure 1. Comparison of TTL and BTL Switching Standards 


1 ns Minimum 



-2.1 V 

Low-to-High and High-to-Low Transition 
-- 1 V 


Figure 2. Output Edge-Rate Controi (OEC^^) 
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Table 1. Futurebus-f/BTL Transceiver Offering Available Today 


TRANSCEIVER 

SUPPLIER 

TECHNOLOGY 

BITS/PACKAGE 

tpd (ns) 

ALS056/057 

Tl, NSC 

3 \i Bipolar 

4/8 

20 

DS3890 

NSC 

2 IX Bipolar 

8t 

15 

DS3896/7 

NSC 

1.5 p. Bipolar 

4/8 

12 

DS3893A 

NSC 

1.2 \L Bipolar 

4 

7 

FB2031/40 

Tl, Philips 

0.8 11 BICMOS 

8/9 

6 


t Unidirectional driver only; not a true bidirectional transceiver 


Table 1 shows an evolutionary progression in bipolar wafer-fab technology and improved propagation-delay 
performance. Bipolar fab technologies are chosen for this class of device for their high-drive capability, low switching 
noise, and relative ease of designing (relative to pure CMOS) the pseudoanalog circuitry required to meet the slew-rate 
control requirement mentioned above. Bipolar circuits have the disadvantage of relatively high power dissipation. The 
heat generated by this high power dissipation, coupled with the large switching currents coming from the bus 
termination, place a thermal limitation on the numbers of bits that can be integrated into a single standard integrated 
circuit package (typically only four bits). 

The newer class of BiCMOS transceivers employs a bipolar output structure to achieve the desired drive, noise, and 
slew-rate control of previous-generation products. They also offer higher performance, much lower power dissipation, 
and take the next step toward higher integration (eight or nine bits). However, even this level of density and performance 
is not totally sufficient for some emerging 128-bit applications. At nine bits, the devices are again up against the thermal 
capabilities of the packages, even with low-power BiCMOS technology. 

Futurebus+ (IEEE 896.2-1991) adds an additional constraint to board layout by mandating that all compliant cards have 
a maximum stub length of 25 mm to reduce loading and minimize reflections. This is also a wise rule of thumb for 
non-Futurebus+/BTL designs. As data paths have increased in width from 32 to 64 bits (128 bits in the future), this 
stub-length requirement has forced system designers to wrestle with the manufacturing problems of double-sided 
surface mounting of the transceivers on boards as large as 12 Standard Units (12SU). Even with the relatively dense 
packaging of today’s fastest and most integrated transceivers, this can be a formidable design problem that adds 
significantly to the overall manufacturing cost of a board (see Figure 3). 




TFB2022 

TFB2002 


64-Bit 

I/O Controller 


Data-Path 



Unit 


TFB2010 

Arbitrator 


| |*Tb2M1^"] ^""^6203^ ^**^3203^ 



■ FB2040 
^ FB2031* 

FB2032 

|| FB2040* 


25-mm Stub Length MAX 


Address/Data 

Status 

Command 

Arbitration 

Sync 


Connector 

NOTE: The second-part type descriptor (*) indicates that a second transceiver Is mounted on the opposite side of the board. 


Figure 3. Uncached 64-Bit Futurebus+ Layout With Texas Instruments Controller Chipset 
and Today’s Most integrated Transceivers 
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Another problem with the current generation of transceivers is the purchasing requirement for multiple transceiver 
types. Continuing with the above example, the common 64-bit uncached solution requires three different transceiver 
types for a complete distributed arbitration Futurebus+ implementation shown in Table 2. 


Table 2. Transceiver Descriptions for 64-Bit Uncached Futurebus+ Boards 
Using FB20xx Series Transceivers 


DEVICE 

DESCRIPTION 

QUANTITY/ 

BOARD 

COST EACH 

IN 1K 

QUANTITY ($) 

FB2031 

9-Bit Data/Address Transceiver With Clock and Latch 

9 

7.95 

FB2032t 

Arbitration Contest Transceiver 

1 

9.75 

FB2040 

8-Bit Status/Sync Transceiver With Split TTL I/O 

3 

8.10 


Total Part Count and Cost: 

13 

105.60 


t Optional for distributed arbitration only 


These transceivers were designed quite differently from one another due to the specific functions they perform in the 
system (data/address, sync, arbitration, status, or command). Figure 4 highlights the functional differences between the 
FB2040 (status and sync transceiver) and the FB2031 (address/data transceiver). The main distinctions are the universal 
storage modes (transparent, latched, or clocked) of the FB2031 and the separate, or split, TTL I/O pins of the FB2040. 
As previously noted, until recently, efforts to develop any sort of true universal Futurebus+/BTL transceiver have not 
been practical due to the absence of a viable high-power fine-pitch package with more than 56 pins. 
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FB2040 



To Eight Other Channels 

Pin numbers shown are for the RC package. 

Figure 4. Functional Differences Between FB2040 Control Transceiver 
and FB2031 Address/Data Transceiver 







A New Generation of Futurebus+/BTL Transceivers 

In response to the need for single-sided surface mounting and simplified transceiver architectures, Texas Instruments 
has developed both a high-power package and a series of 18-channel Futurebus+/BTL universal bus transceivers 
(UB'F^). T^ese new devices, designated as FB 16xx series, are packaged in a high-power version of the EIAJ standard 
100-pin TQFP package (0.5-mm lead pitch). A package cross section, as shown in Figure 5, reveals a metal heat sink 
that facilitates the excellent thermal performance of the package. 



Figure 5. Cross Section of Thermaiiy Enhanced EIAJ 100-Pin TQFP 

The FB16xx series devices are designed with both the universal data-storage capabilities of the FB2031 address/data 
transceiver and the separate TTL I/O of the FB2040 control transceiver. This series of devices can be configured as two 
independent 9-channel transceivers or one coherent 18-channel transceiver (see Figure 6). 
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This flexible design approach eliminates the need for double-sided surface mounting, along with all of the associated 
manufacturing costs, and still meets the IEEE 896.2-1991 25-mm maximum-stub-length requirement as shown in 
Figure 7. 




TFB2022 
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FB16XX 
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FB2032 


FB16XX 
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Address/Data 

Status 

Command 

Arbitration 

Sync 


Connector 


NOTE: There is no double-sided SMT requirement. 


Figure 7. Uncached 64-Bit Futurebus+ Layout With Texas instruments Chipset 
and FBI 6xx Transceivers 


In addition, the 18-channel architecture lends itself naturally to reduced pin-to-pin signal skew. Advanced BiCMOS 
circuit design techniques have improved propagation-delay performance over the previous generation of BiCMOS 
transceivers. Table 3 shows a transceiver cost comparison for the same 64-bit uncached Futurebus+ example considered 
previously. 


Tabie 3. Cost Comparison for 64-Bit Uncached Futurebus+ Board 
Using FB16xx Series Transceivers 


DEVICE 

DESCRIPTION 

QUANTITY/ 

BOARD 

COST EACH 
IN1K 

QUANTITY ($) 

FB16XX 

18-Bit TTL/BTL UBT With Split TTL I/O 

6 

13.85 

FB2032t 

Arbitration Contest Transceiver 

1 

9.75 


Total Part Count and Cost: 

7 

92.85 


t Optional for distributed arbitration only 


This is a nearly 50% reduction in component count and a 14% cost savings ($ 12.75/board) on the transceivers alone. 
Significant savings (tens of dollars per board) in manufacturing costs are also realized by moving to single-sided SMT 
manufacturing. Other members of the FB16xx family include system clock-distribution features that lend themselves 
to more specific end-system applications such as ATM hubs and routers (Table 4). 

Table 4. Transceiver Descriptions for Other Members of the FB16xx Series 


DEVICE 

DESCRIPTION 

FBI650 

18-Blt TTL/BTL UBT With Split TTL I/O 

FBI 651 

17-Channel UBT With Separate Buffered and Delayed Clock Bit 

FBI652 

17-Channel UBT With Separate Buffered Clock Bit (no delay line) 
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Summary 


The high-speed data-communication requirements of today’s fastest board-level computers and telecommunications 
and network switching equipments can be met with Futurebus+ and BTL-compatible transceivers and switching levels. 
Stub-length constraints and ever-increasing data-path widths have made it difficult to control signal integrity and 
manufacturing and procurement costs in these high-performance systems. The next generation of 18-channel 
Futurebus+/BTL universal bus transceivers meets this market need by facilitating low-cost single-sided surface-mount 
manufacturing, and single-device-type procurement, characterization, qualification, and specification. 
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Introduction 


High-speed switching environments generate noise on power lines (or planes) due to the charging and discharging of 
internal and external capacitors of an integrated circuit. The instantaneous current generated with the rising and falling 
edges of the outputs causes the power line (or plane) to ring. This behavior can violate the Vqq recommended operating 
conditions or generate false signals, creating serious problems. A simple and easy solution must be considered to prevent 
such a problem from occurring. This solution is the bypass capacitor. 


Bypass Definition 

A bypass capacitor stores an electrical charge that is released to the power line whenever a transient voltage spike occurs. 
It provides a low impedance supply, thereby minimizing the noise generated by the switching outputs of the device. 

Bypassing Considerations 

A system without bypassing techniques can create severe power disturbance and cause circuit failures. Figure 1 shows 
the Vcc liii® of the 'ABT541 ringing while all outputs are switching. Note that there is no bypass capacitor at the 
pin. There are a few issues that should be considered when bypassing power lines (or planes). 

- The capacitor type 

- The capacitor placement 

- The output load effect 
The capacitor size 

NO BYPASS CAPACITOR 


Vcc = 5V, 

Ta = 25^0 

Output Load = 60 pF/500 W 

I Vqc ringing amplitude due to 
the switching of the outputs 


0 10 20 30 40 50 

Frequency - MHz 

Figure 1. Vcc L.ine Disturbance vs Frequency 

Capacitor Type 

In a high-speed environment the lead inductances of a bypass capacitor become very critical. High-speed switching of 
a part’s outputs generates high frequency noise (> 100 MHz) on the power line (or plane). These harmonics cause the 
capacitor with high lead inductance to act as an open circuit, preventing it from supplying the power line (or plane) with 
the current needed to maintain a stable level, and resulting in functional failure of the circuit. Therefore, bypassing a 
power line (or plane) from the device internal noise requires capacitors with very small inductances. That is why the 
multilayer ceramic chip capacitors (MLC) are more favorable than others for bypassing power lines (or planes). They 
exhibit negligible internal inductance, thereby allowing the charge to flow easily, when needed, without degradation. 



13-55 






Capacitor Placement 

Most of the printed circuit boards are designed to maintain a short distance between power and ground. This is done by 
laminating the power line (or plane) with the ground plane and can be electrically approximated with lumped 
capacitances as shown in Figure 2. However, this is not enough to have a reliable system, and another technique must 
be considered to provide a low-impedance path for the transient current to be grounded. This can be done by placing 
the bypass capacitor close to the power pin of the device. 


DIELECTRIC 
Zo = /L/C 



Why This Location Is Very Important 

Consider a device driving a line from low to high having an impedance (Z = 100 Q) and a supply voltage {Vcc “ 5 V) 
(see Figure 3). In order for the device to change state, an output current (I = 50 mA) is needed instantaneously. Note that 
for eight outputs switching I - 50 x 8 » 400 mA. This current is provided by the power line (or plane) in a period < the 
rise time of the output (approximately 3 ns for ABT). The bypass capacitor must supply the charge in that same period 
of time to avoid Vqq drop, therefore distance becomes an important issue. Line inductances can block the charge from 
flowing, leaving the power line (or plane) disturbed. 

Using the formula for paralleled wires: 


L- 


1 


Mo 

n 


Ln 


d 

r 


( 1 ) 


where d is the distance between the wires, r is the radius of the wires, 1 is the length of the wires and po is the permeability 
of medium between wires, one can note that the inductance (L) is directly proportional to the distance between the lines 
as well as the length of the lines. Therefore, by reducing the loop ABCD in Figure 3, we can minimize the inductance 
and allow the capacitor to do its function more efficiently, and hence keep the noise off the power line (or plane). 



Figure 3. Capacitive Storage (Bypass Capacitor) 

Several tests were done on an 'ABT541 device to study the behavior of its power line (or plane) as the outputs switch 
simultaneously. This data is taken at different distances from the power pin (0.3, 1, and 2 inches) using four chip 
capacitors (0.001,0.01,0.1, and 1 juF), with an input frequency of 33 MHz and all eight outputs switching (worst case). 
Figure 4 shows the line disturbance increases as the capacitor is moved away from the power pin. 
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DISTANCE FROM Vqc PIN = 0.3 INCHES 


DISTANCE FROM Vqc PIN = 1 INCH 



i' I I 


Chip Capacitance ~ pF 


DISTANCE FROM Vqc PIN = 2 INCHES 



Vcc = 5V, 

Ta = 25^C, 

Frequency = 33 MHz, 

Output Load = 500 Q 

I Vqc ringing amplitude due to 
the switching of the device outputs 


Figure 4. Vqq Line Disturbance vs Cap Size at Different Distances 


Output Load Effect 

Capacitive loads combined with increased frequency result in higher transient current and possible V^c oscillation. If 
the output load is purely resistive, the increase in frequency does not affect the rising and falling edge of the outputs, 
therefore not increasing the Vqc line disturbance. Figure 5 shows the power line behavior across frequency while driving 
a resistive load only, and Figure 6 shows the same plot with an additional 60-pF capacitive load. 
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Vcc-V Vcc- 


FREQUENCY = 1 MHz FREQUENCY = 10 MHz 



0.001 0.010 0.100 1.000 0.001 0.010 0.100 1.000 


Chip Capacitance - p,F Chip Capacitance - (xF 

FREQUENCY = 33 MHz FREQUENCY = 50 MHz 



0.001 0.010 0.100 1.000 0.001 0.010 0.100 1.000 
Chip Capacitance - p,F Chip Capacitance ~ m^F 


Distance From Vcc P**’ = 0-3 
Vcc = 5V, 

ta = 250c, 

Output Load = 500Q 


i Vcc ringing amplitude due to 
the switching of the device outputs 


Figure 5. Vqc Line Disturbance vs Cap Size With Resistive Load at Different Frequencies 
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FREQUENCY = 1 MHz 


FREQUENCY = 10 MHz 




FREQUENCY = 33 MHz 



Chip Capacitance - pF 


FREQUENCY = 50 MHz 



Distance From Vqc Pin = 0.3 Inch, 

Vcc = 5V, 

Ta = 25‘‘C, 

Output Load;; 500Q 

I Vqc ringing amplitude due to 
the switching of the device outputs 

Figure 6. Vqc Line Disturbance vs Cap Size With 60-pF Load at Different Frequencies 

When driving large capacitive loads, more charge will need to be supplied to the output load, resulting in a slower rising 
or falling edge. However, if the bypass capacitor is not capable of providing the needed charge, power lines (or planes) 
start to ring and eventually oscillate causing failures across the board. These oscillations can be of a great amplitude, 
2 to 3 V p-to-p. Figure 7 shows these oscillations at four different loads (0,60,115 and 200pF) using four different bypass 
capacitors (0.001,0.01,0.1, and 1 |iF). 
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OUTPUT LOAD = 500 Q 


OUTPUT LOAD = 60 pF/500 Q 



OUTPUT LOAD = 115 pF/500 Q 





Distance From Vcc = 0*3 Jnch, 
Vcc = 5V, 

Ta = 25«C, 

Frequency = 33 MHz 


I Vcc ringing amplitude due to 
the switching of the device outputs 


Figure 7. Vcc Disturbance vs Cap Size at Different Capacitive Loads 


Capacitor Size 

How can we choose the right bypass capacitor? The most important parameter is the capability of supplying 
instantaneous current when it is needed. 

There are two ways for calculating the bypass capacitor size for a device: 

1. One must know the amount of current needed to switch one output from low to high (I), the number of outputs 
switching (N), the time required for the capacitor to charge the line (AT), and the drop in that can be 
tolerated (AV), 

The following equation can be used: 

IxNxJil 
^" AV 

where AT and AV can be assumed. 
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For example, say one has the following parameters: AV = 0.1 V, AT = 3 ns, N = 8, and I can be obtained from either 
Figure 3, for rough estimate or from the plot in Figure 8, assuming 50-MHz frequency. We are going to use the latter 
parameter for our example, 1-44 mA. 

Then the equation is as follows: 

C_ 44 X 10-3 X 8 X 3 X 10-9 

0.1 


10080 X 10-12 _ 0.01 (iF 


(3) 


2. Several of the capacitor manufacturers specify the maximum pulse slew rate. This allows the capacitor’s 
maximum current to be calculated. For example, a 0.1-pF capacitor rated at 50 V/|lis can supply: 
i - Cdv/dt - 0.1 X 50 - 5 A. This current is greater than the maximum current (I x N - 44 mA x 8 outputs 
switching - 352 mA) required by the device used in the previous example. 


ONE OUTPUT SWITCHING 



VCC = 5V, 

Ta = 25‘’C, 

Output Load = 60 pF/500 Q, 


Frequency - MHz 

Figure 8. Iqc vs Frequency 
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Summary 


From what was mentioned previously, one can see how important is the bypassing technique. Bypass capacitors play 
a major role in achieving reliable systems. The absence of the bypass capacitor can generate false signals and create 
major problems across the entire board. Figure 1 shows the undesired ringing caused by simultaneously switching the 
outputs of the 'ABT541. Also, choosing a capacitor with negligible lead inductance can avoid unpredictable behavior 
at high frequencies. Locating the capacitor closer to the Vqq pin of a device can avoid further complications and 
eliminate the ringing entirely. Figure 6 shows the Wqq line behavior with the bypass capacitor placed 0.3 inches away 
from the Vqq pin, whereas Figure 9 shows the same plot with the same load, but the bypass capacitor is located at the 
pin, one can see the dramatic improvement achieved in the latter case. This technique can also be applied to Texas 
Instruments Widebus^^ family by bypassing all Vqq pins. This was proven to be the most effective method for 
eliminating the V^c line ringing. It is always important to minimize the loop between the Vqc Pin, the ground, and the 
bypass capacitor. Finally, choosing the capacitor size by using either method mentioned earlier is highly recommended. 
If one considers all these issues, a good bypass technique can be achieved. 


WITH 0.1-^lF BYPASS CAPACITOR 



Vcc = 6V, 

Ta = 26«C, 

Output Load = 60 pF/500 


Figure 9. Vcc Line Disturbance vs Frequency 


References 

[1] Texas Instruments, Advanced Schottky Family (ALS!AS) Applications 

[2] Walton, D., P.C.B. Layout for High-Speed Schottky TTL 


13-62 




Family of Curves 
Demonstrating Output Skews 
for Advanced BiCMOS Devices 


Texas 

Instruments 


SCBA006 


13-63 



IMPORTANT NOTICE 


Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue any 
semiconductor product or service without notice, and advises its customers to obtain the latest version 
of relevant information to verify, before placing orders, that the information being relied on is current. 

Tl warrants performance of its semiconductor products and related software to the specifications 
applicable at the time of sale in accordance with Tl’s standard warranty. Testing and other quality control 
techniques are utilized to the extent Tl deems necessary to support this warranty. Specific testing of 
all parameters of each device is not necessarily performed, except those mandated by government 
requirements. 

Certain applications using semiconductor products may involve potential risks of death, personal injury, 
or severe property or environmental damage (“Critical Applications”). 

Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR 
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR 
SYSTEMS OR OTHER CRITICAL APPLICATIONS. 

Inclusion of Tl products in such applications Is understood to be fully at the risk of the customer. Use 
of Tl products in such applications requires the written approval of an appropriate Tl officer. Questions 
concerning potential risk applications should be directed to Tl through a local SC sales office. 

In order to minimize risks associated with the customer’s applications, adequate design and operating 
safeguards should be provided by the customer to minimize Inherent or procedural hazards. 

Tl assumes no liability for applications assistance, customer product design, software performance, or 
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, 
either express or implied, is granted under any patent right, copyright, mask work right, or other 
Intellectual property right of Tl covering or relating to any combination, machine, or process in which 
such semiconductor products or services might be or are used. 


Copyright © 1994, Texas Instruments Incorporated 



Contents 

Title Page 

Introduction.13-67 

Skews.13-67 

Source of Data .13-67 

Sources of Error in Data. 13-68 

Summary.13-68 

List of Illustrations 

Figure Title Page 

1 Skew = ltpLH14“tpLH3l. ^3-68 

2 'ABT16240-Single Switching. 13-69 

3 'ABT16240-Simultaneous Switching. 13-70 

4 'ABT16245 - Single Switching. 13-71 

5 'ABT16952 - Single Switching. 13-72 

6 'ABT16500A-Single Switching . 13-73 

7 'ABT16500A-Simultaneous Switching . 13-74 

8 'ABT244 - Single Switching. 13-75 

9 'ABT244 - Multiple-Output Switching... 13-76 


13-65 

















13-66 



Introduction 


The data in this paper demonstrates the skew between the outputs of a sample of Texas Instruments Advanced BiCMOS 
(ABT) devices. This explains which output skew is being examined, where the data for these curves comes from, and 
how the data is analyzed. Also, some of the errors that may be present in the data are discussed. 

Skews 

Skew is a term that is used to define the difference, in time, between two different signal edges. There are several different 
types of skew currently being used, they are defined in JEDEC 99 clause 2.3.5: 

Output Skew [tsk(o)] “ Th® difference between two concurrent propagation delay times that originate 
at either a single input or two inputs switching simultaneously and terminating at different outputs. 

Input Skew [tsk(i)] - The difference between two propagation delay times that originate at different 
inputs and terminate at a single output. 

Pulse Skew [tsk(p)] - The difference between the propagation delay times tpLjj and tpfjL when a single 
switching input causes one or more outputs to switch. 

Process Skew [tsk(pr)]" Th® difference between identically specified propagation delay times on any two 
samples of an IC at identical operating conditions. 

Limit Skew [tsk(i)] - The difference between: 1) The greater of the maximum specified values of tpLH 
and tpHL and 2) Tlie lesser of the minimum specified values of tpLH and tpHL- 

The skew discussed here is the skew of propagation delays across the outputs of a device. More specifically, it is the 
difference between the largest value obtained for a propagation delay and the smallest value across all of the outputs. 
For example, if output 3 has the largest propagation delay tpm and output 14 has the smallest, the output skew for this 
device would be the difference between the propagation delays for output 3 and output 14 (see Figure 1). 

The majority of the curves presented in this paper consist of data taken on devices that have one output switching at a 
time. This produces a skew that should not be confused with the defined data sheet skew tsk(o)- The data sheet value for 
tsk(o) is found by switching all of the outputs simultaneously. Two of the devices examined in this paper ('ABT16240 
and 'ABT16500A) include curves which present tsk(o) data. 


Source of Data 

The data used to produce the curves presented in this paper was extracted from the characterization data bases used to 
set the data sheets for the devices presented. The sample size of the data base is approximately thirty devices for each 
characterization lot (wafer) used. 

The data was sorted so that the maximum skew for each device at a particular V^c and temperature combination could 
be determined. Next, the maximum skew values were averaged to produce a data point for each transition. Further 
statistical analysis of this data was performed to calculate a standard deviation of the maximum skew across the devices. 
This value was then used to produce a three standard deviations data point for each Wqq and temperature combination. 
ITie data is presented as a family of curves across with each member of the family being an output 
skew versus temperature curve. The curves for each device are broken out by output transition (i.e. tpLH* IpHL)* Each 
transition is further separated into a set of curves depicting the average skew across the devices and a set representing 
the average skew plus three standard deviations. 

For those devices ('ABTl 6952 and 'ABTl 6500A) that have registers, the data path chosen for each device was the path 
that put the device in a transparent mode. Also, for the bidirectional devices ('ABTl6245, 'ABTl6952, and 
'ABT16500A), the A-to-B direction was used. 
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Figure 1. Skew = itpLHi4 ~ tpLHel 


Sources of Error in Data 

The data in this paper was taken on an IMPACT tester, which is a piece of automatic test equipment used to characterize 
integrated circuits. The tester is offset using a golden unit that has had data taken on a lab bench setup. It is this process 
of offsetting that is the main source of error in the data. 

Briefly, the tester is offset in the following manner: The golden unit has its propagation delay measurements taken at 
25®C and 85°C using a pulse generator as the source and an oscilloscope as the measurement unit. The golden unit is 
then placed on the IMPACT and the data is again taken. The difference between the two values is the offset. The 25°C 
offsets are used for the data taken at -55®C, -40®C and 25®C, while the 85®C offsets are used at 85®C and 125°C. 

Great care is taken during this process to ensure that the induced error is kept to a minimum. For example, the boards 
are checked before use to ensure the output loads are correct, the oscilloscope is calibrated each day and the input signals 
are closely monitored to ensure that the intended signal is delivered to the golden unit. 

This reduction in error is quite important in this application due to the fact that the average skews for the devices are 
about 200 ps. A 20-ps error in offsets translates into an approximate error of 10% in the output skew data. However, it 
can be seen in the curves presented here that the error has been kept to a minimum and that the curves are fairly well 
behaved. 


Summary 

The family of curves presented in Figures 2 through 9 demonstrates that the Texas Instruments Advanced BiCMOS 
family of devices can be expected to produce an average skew between outputs that remain below 400 ps for devices 
with single switching outputs. Also, when a device has its outputs switching simultaneously, the average skew across 
the outputs can be expected to remain below 700 ps. 
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techniques are utilized to the extent Tl deems necessary to support this warranty. Specific 
testing of all parameters of each device is not necessarily performed, except those mandated 
by government requirements. 

Please be aware that Tl products are not intended for use in life-support appliances, devices, 
or systems. Use of Tl product in such applications requires the written approval of the 
appropriate Tl officer. Certain applications using semiconductor devices may Involve potential 
risks of personal injury, property damage, or loss of life. In order to minimize these risks, 
adequate design and operating safeguards should be provided by the customer to minimize 
inherent or procedural hazards. Inclusion of Tl products in such applications is understood to 
be fully at the risk of the customer using Tl devices or systems. 

Tl assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does Tl warrant or 
represent that any license, either express or implied, is granted under any patent right, 
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Introduction 


The evolution to a 3.3-V supply voltage is being driven by a complex matrix of requirements. Leading the way are the 
characteristics of advanced semiconductor processing and the need to reduce system power without a corresponding 
tradeoff in system performance. Reduction of the horizontal and vertical feature sizes of transistors is the most common 
method of increasing the density of cells that can be contained in an integrated circuit. These feature sizes or geometries 
are typically represented as minimum process dimensions for advanced products such as dynamic random access 
memories (DRAMs). 

DRAM manufacturers have forecasted that all 64M-bit versions will be developed for operation from a supply voltage 
of 3.3 ± 0.3 V. For 16M-bit DRAM products there is no such rule of thumb as certain vendors expect to operate from 
3.3 V, while others will offer different product versions with differing voltage levels. An approach used by several 
manufacturers is to provide 5-V power supply operation externally with internal step-down conversion to 3.3 V. For 
static random access memories (SRAMs), manufacturers have announced that most 16M versions will operate at 3.3 V 
or lower (down to 2.7 V). 

Typical IM-bit DRAM geometries are on the order of 1.2 pm, and it is not a problem to apply a 5-V power supply to 
this type of product. However, as the feature sizes of DRAMs shrink, the stresses of 5-V operation can preclude their 
reliable operation due to high field-effect failures. One such effect is hot-carrier injection which over time increases the 
transistor’s threshold, leading to eventual nonoperation. Another field-effect concern is the breakdown of the transistor’s 
gate oxide causing internal shorts. Therefore, reducing the supply voltage is one way to ensure reliable operation of 
devices fabricated in state-of-the-art processes. 

The reduction of V^^ 5 V to 3.3 V reduces the power consumed by the device which increases system reliability 

while reducing costs associated with the removal of the heat. The power consumption of a device is primarily a function 
of its capacitive load, frequency of operation, and supply voltage. However, capacitive load and frequency have a linear 
effect on a device’s power consumption while supply voltage has a square relationship. Because of this square 
relationship a small reduction in voltage significantly reduces the power consumed, as illustrated in Figure 1, and is a 
driving factor towards 3.3-V operation. 


POWER CONSUMPTION 
vs 



0 10 20 30 40 50 

f - Operating Frequency - MHz 

Figure 1. 3-V to 5-V Power vs Frequency Comparison 
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The Market for Low Voltage 


User demand for low-voltage products can be grouped into specific brackets depending on their performance-power 
priorities. End equipments such as multiuser servers, engineering workstations, high-end desktop PCs, and other 
high-performance motherboards favor high performance over low power, but are interested in 3.3-V products to reduce 
or eliminate bulky, noisy cooling fans in the attempt to shrink external case size for better desktop fit. Some end 
equipments favor low power at the expense of high performance such as battery-powered notebooks and palmtop 
computers, portable test equipment, and point-of-sale terminals. A few end equipments require equal priority for high 
performance and low power such as laptop computers, automotive and air/space products. 

The universal benefits to users of low-voltage products are higher reliability and lower cost. The higher reliability is 
relative to standard 5-V solutions and results from lower stress gradients on device junctions and oxides, lower buildup 
of heat due to lower power consumption, and improved signal integrity from the reduction in ground bounce and signal 
noise. Lower power consumption usually yields lower costs since power costs money to generate and heat costs money 
to dissipate. All things considered, it is desirable to use inexpensive plastic packages instead of metal or ceramic to 
dissipate heat. For battery users, an added benefit of the lower power consumption of low-voltage products is one of 
increased battery lifetime. 

Of all the end-equipment groups which can benefit from the use of low-voltage products, it appears that demand will 
be initially driven by battery-operated computers. This market segment is defined by notebook and palmtop computers, 
as well as point-of-sale terminals which are designed to capture data at remote field sites and either store it for 
downloading later or transmit it real time via an on-board transmitter. The goal for these systems is to have a battery life 
of 8 to 10 hours, roughly the equivalent of one work day or the time to complete a transcontinental airplane trip. 

The unregulated battery market is itself quite varied, however, because different batteries exhibit very different voltage 
characteristics between fully charged and discharged states. Two AA batteries provide for 3-V supply when charged, 
decreasing to about 2.7 V after use. Three NiCad batteries provide for a baseline 3.6-V supply fully charged but the 
spread actually runs from about 3.3 V up to 3.9 V. For now the unregulated battery market demands low-voltage products 
which are optimized to run from 2.7 V up as high as 3.9 V. Since performance is directly related to supply voltage, it 
is more important for device optimization to be extended down to 2.7 V, where devices will slow down appreciably. 

There are some barriers for low-voltage acceptance in the short term. Specification standardization remains an issue. 
Also, the access to adequate supplies of 3.3-V devices can be a problem. Generally, DRAM memories are leading the 
way into 3.3-V operation with SRAM memories close behind. Coupled with the low-voltage microprocessors now 
available, systems are being implemented with the core components operating at 3.3 V, with volume requirements not 
beginning until the ’94-’95 time frame. Hindering the migration to a full 3.3-V system is the availability of support 
products such as: disk drives, LCDs, A/D converters, RF transmitters, and EPROMS. 


Migration to 3.3 V 

The need to migrate to power supplies with supply voltages less than 3.3 V has been an issue since 1984 when two 
JEDEC standards were adopted. Standard 8.0 was intended to address both regulated (3-V to 3.6-V) and unregulated 
(2-V to 3.6-V) battery applications. Standard 8.1 was intended to address higher-performance applications operating 
from a regulated power supply that could interface to a standard 5-V TTL device as well as a low-voltage device. 
Essentially Standard 8.0 established regulated low-voltage CMOS (LVCMOS) and unregulated low-voltage 
battery-operated (LVBO) interfaces, and Standard 8.1 established the low-voltage TTL (LVTTL) interface. 

Committee members have since determined that the original two standards are inadequate. Since most systems currently 
require a TTL interface. Standard 8.1 LVTTL is the most critical one being reviewed now. When ratified, the new 
LVTTL standard will present methods for interfacing with 5-V systems and contain a provision for battery-operated 
systems. Until this happens, a generic lack of compatibility will exist between the various 3.3-V and 5-V interfaces. 
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Existing solutions for 3.3-V operation have historically been 5-V products and processes characterized for 3.3-V 
operation. A CMOS process is typically chosen because of the scaling effect of the inverter thresholds with respect to 
the supply voltage. HCMOS and Advanced CMOS devices support both 5-V and 3.3-V operation by this method. One 
drawback is slower propagation delay when compared to parts specifically designed for 3-V operation. A limitation of 
many of these devices is their inability to directly interface to a 5-V system when running off a 3.3-V supply, due to 
diodes from the input and input/output (I/O) pins to V^^. This limits input voltages to Vqc + ^ limits direct 

connection to a 5-V system. 


Mixed-Mode Operation 

This dilemma of device incompatibility between the large installed base of 5-V systems with the newly emerging 3.3-V 
systems is a serious industry concern. Mixed-mode operation allows for direct communication between the two systems. 
Devices which support this mode must be designed for maximum input voltages of 5.5 V without any long-term 
reliability issues. Another concern is that the output drive must be capable of driving a standard-TTL backplane, while 
still providing for rail-to-rail switching for compatibility with 3-V CMOS systems. 

Figure 2 compares the standard-TTL dc interface levels with two of the emerging low-voltage standards. Low-voltage 
CMOS (LVCMOS) is a pure CMOS specification that specifies low current rail-to-rail output drive along with input 
voltage levels, Vm and Vjl, which are ratios of V^c- Low-voltage TTL (LVTTL) utilizes the standard-TTL input levels 
of 0.8 and 2 V as well as specifying a higher dc output drive than LVCMOS. To ensure interoperability between these 
three varied standards, a multipurposed low-voltage interface device must meet all of the requirements of the three 
different specifications. 
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Figure 2. Comparison of 3.3-V and 5-V Interfaces 
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LVT Family Characteristics 


To address the need for a complete low-voltage interface solution, Texas Instruments has developed a new generation 
of logic parts capable of mixed-mode operation. The LVT series of parts rely on a state-of-the-art submicron BiCMOS 
process to provide up to a 90% reduction in static power dissipation over ABT devices, and provides the following family 
characteristics: 

5.5-V maximum input voltage 

Specified 2.7- to 3.6-V supply voltage 

I/O structures that support power-on (live) insertion 

Standard TTL output drives of: 

Vqh “ 2 V at Iqjj “ —32 mA 
Vql - 0.55 V at loL “ 64 mA 

Rail-to-rail switching for driving CMOS 

Maximum supply currents of: 

Irr<'T 'i 15 mA 
ICC(H) “ 250 mA 
ICC(Z) - 250 nA 


Propagation delays of: 
tpd < 4.6 ns 
tpd (LE to Q) < 5.1 ns 
tpd (CLK to Q) < 6.3 ns 

Surface-mount packaging support including fine-pitch packages: 

48- and 56-pin SSOP for LVT Widebus™ 

20- and 24-pin TSSOP for standard LVT 

LVT input/output characteristics 

Figure 3 shows a simplified LVT output and illustrates the mixed-mode signal drive designed into the output stage. This 
combination of a high-drive TTL stage along with the rail-to-rail CMOS switching gives the LVT series of product 
extreme application flexibility. These parts have the same drive characteristics as 5-V ABT devices, as shown in 
Figure 4, providing the dc drive needed for existing 5-V backplanes and allowing for a simple solution to reduce system 
power via the migration to 3.3-V operation. 

Not only can LVT devices operate as 3-V-to-5-V level translators by supporting input or FO voltages of 5.5 V with 
Vcc " 2.7 to 3.6 V, the inputs can withstand 5.5 V even when Vqq - 0 V. This allows for the devices to be used under 
partial system power-down applications or when live insertion is required. 
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Bus Hold 


Many times devices are used in applications that do not provide a pullup or pulldown voltage to the input or I/O pin when 
the driving device goes into a high-impedance state, as in the case of CMOS buses or nonbused lines. To prevent 
application problems or oscillations, a large pullup resistor is typically used, but this consumes board area and 
contributes to driver loading. The LVT series of devices incorporate active circuitry that holds unused or floating inputs 
or I/Os at a valid logic level. This circuitry provides for a typical holding current, ±100 pA, that is sufficient enough 
to overcome any CMOS-type leakages. Since this is an active circuit, it does take current, approximately ±500 pA, to 
toggle the state of the input. This current is negligible when compared to the magnitude of current that is needed to charge 
a capacitive load, and does not affect the propagation delay of the driving output. 


Summary 

LVT devices solve the system need for a transparent interface between the low-voltage and 5-V sections by providing 
for mixed-signal operation. The devices support live insertion or partial-power applications while providing low-input 
leakage currents. The outputs are capable of driving today’s 5-V backplanes with a considerable reduction in the device’s 
power consumption and are packaged in state-of-the-art fine-pitch surface-mount packages. 
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either express or implied, is granted under any patent right, copyright, mask work right, or other 
intellectual property right of Tl covering or relating to any combination, machine, or process in which 
such semiconductor products or services might be or are used. 
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Introduction 


The increasing demand for lower system power consumption has brought many new design challenges. Among them 
is the problem of safely and efficiently interfacing the various switching levels in today’s mixed 3.3-V and 5-V systems 
while maintaining the lowest possible total system power consumption. Two competing methods of accomplishing this 
mixed-mode signal translation have emerged; 

1. Split-rail or dual 3.3-V and 5-V Vqq devices 

2. Completely 5-V tolerant, pure 3.3-V V^c components 

This paper deals with the pros and cons of using both device types and offers additional suggestions for even greater 
system power savings. 


Split-Rail Level Shifters 

split-rail level shifters are a class of transceiver devices that have both a 5-V and 3.3-V ^cc Products in this class 

can be used effectively as level shifters and data-path voltage translators, but the following precautions are usually 
recommended: 

1. Dual-Vdevices typically have strict power-sequencing requirements to prevent leakage or damage to 
the parts if one Yqq rail ramps faster than the other. These stringent requirements are often difficult to meet 
from a system timing standpoint and offer little flexibility for partial system power down or other advanced 
power-saving design techniques. 

2. Simply having a 5-V V^c necessarily ensure that the part will switch all the way to the 5-V rail. 

Switching all the way to 5 V is one way to reduce the power consumption in 5-V memories or other pure 5-V 
CMOS circuits that are driven by a level-shifter device. This paper will demonstrate others as well. 

The data sheet for the product in question will quickly reveal whether the part drives all the way to the 5-V rail. If the 
high-output voltage (Vqh) minimum is about 4.44 V, it does drive to the rail. The 5-V level shifters with 
TTL-compatible outputs typically drive only to about 3.6 V. 

5-V Tolerant, Pure 3.3-V Vcc Level Shifters 

A second class of products created to meet these design challenges offers the same voltage-translation and level-shifting 
capabilities as the split-rail devices previously mentioned. From a single V^c source, they avoid the power-sequencing 
problems of the split rails and are also offered in a number of functions, bit widths, and storage options. The one potential 
drawback of the single-V^c products is that the outputs do not pull all the way to the 5-V V^c is this really 

a drawback? 


The Misconception About AIqq 

The component selection of a level shifter impacts two major aspects of total system power dissipation: 

1. The impact that the Vqh i^vel of the driving part (A in Figure 1) has on the power dissipation of the receiving 
device (B in Figure 1), commonly known as AIcc» and 

2. The power of the device itself 


3.3-V Vcc 
Subsystem 


Level-Shifting 

Driver 


5-V CMOS 
Receiver 


3 >—[> 


5-V Vcc 
Subsystem 


NOTE: Unidirectional mode illustrated for simplicity. 

Figure 1. Basic Logic Data Transceiver 
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Alee is added power dissipation induced into a TTL-compatible 5-V CMOS device (B in Figure 1) due to the Vqh 
level of the driving device (A in Figure 1). It is a correct expectation that a TTL-compatible 5-V CMOS product would 
have higher power dissipation if it were driven by a device with a Vqh of 3.6 V than if that same device were driven 
by a 5-V Vqh driver. 

Figure 2 shows a basic CMOS input structure and the typical AI^c current associated with switching the device through, 
the input voltage range from zero to Vec- As expected, the AI^c current approaches zero at the Vec and ground rails 
and peaks in the TTL-threshold region of 1.5 V. 
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Figure 2. Basic CMOS input Structure and Typical Aicc Current 
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Figure 3 is a graph of the AI^c (i.e., additional Icc) that is induced into a 16-bit device (all outputs switching) as a 
function of Vqh frequency. As illustrated, is 2 to 3 mA higher where Vqh is only 3.1V than for the same device 
driven to the 5-V rail by a pure 5-V CMOS device. From this, the best possible solution would seem to be to always select 
a part that switches all the way to the 5-V rail, but this conclusion fails to consider the system power impact of the driving 
device. 
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Figures. AIqq of a 16-Bit Device 

Figure 4 shows the Vqh of two devices: the FCTl64245 split-rail device from Integrated Device Technologies (IDT) 
and the TVT16245A from Texas Instruments (TI). 
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Figure 4. Vqh of FCTl 64245 and LVTI6245A 

From the discussion above, the induced AI^c current in a part driven by the LVT part would be expected to be higher 
than the FCT device. The problem with this conclusion is that AI^c is only one of the two components of total system 
power dissipation that selection of a level-shifter device has from a system standpoint. 
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Figure 5 shows the total power dissipation of the same IDT split-rail device, the TI 'LVT16245A, and the worst case 
Alec (^OH “3.1V) graphed on the same vertical scale. 
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Figure 5. Total System Power-Dissipation Impact 

As shown in Figure 5, it is apparent that even if a split-rail device pulls all the way to the 5-V rail, which the IDT part 
does not, the power savings in Alec ^^re than offset by the huge switching currents that the split rail draws from 
the 5-V rail. The negative implications on heating, reliability, and batteiy life are obvious. 

More Savings Are Possible 

Some systems use a means of power savings known as partial power down. In partial power-down mode, a system 
basically shuts off the Vec to some unused circuits during times of inactivity, thus eliminating even low standby currents. 
All members of TI’s low-voltage technology (LVT) product line mentioned previously offer a parametric specification 
called Iqff that ensures that the output pins of the parts will remain in a high-impedance state when the supply voltage 
is at 0 V. TTiis prevents an inactive LVT part from dragging down the bus of an active part in the system and allows the 
LVT part to become a partition for the partially powered-down unused subsystem. The LVT device still functions as a 
level shifter and voltage translator when power is restored to the inactive subsystem. 

Another aspect of system power dissipation is the use of passive resistor pullups to keep a local bus from floating and 
causing damage to the devices on the bus. Pullups were sufficient for the older desktop systems where power 
consumption was not as much of a concern, but pullup resistors in portable equipment can have a serious impact on 
battery life and this issue must be addressed. 

Products like the 'LVTl 6245A (and others) from TI have a circuit feature called a bus-hold cell (see Figure 6). This cell 
eliminates these passive pullup components and all of the procurement costs, board space, bus parasitics, and necessary 
power dissipation associated with ^em. The bus-hold cell does not load down the bus or add any significant power 
dissipation to the LVT device. 
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input Inverter 
Stage 



Summaty 

Mixed 3,3-V and 5-V systems can be optimized for low power and low cost by judicious selection of the appropriate 
voltage-level-shifter component. Split-rail level shifters can affect this voltage translation, but selection of this device 
is burdened with serious design tradeoffs in power sequencing, partial system power down, and system power 
dissipation. Further savings in both power and component cost can be realized if the component selected has a bus-hold 
cell or other means of eliminating passive system components. 

The LVT series of 3.3-V logic devices from TI is the optimum choice for both mixed and nonmixed voltage systems. 
Significant power savings with no inherent power-sequencing problems are realized by using devices operating from 
a single 3.3-V (2.7 V-3.6 V) Vcc* Voltage translation is achieved with the parts through the on-chip implementation 
of specialized circuitry and isolation techniques that allow interfaces to up to 7-V dc on inputs, outputs, or I/O terminals. 
Partial system power down can be facilitated through system partitioning made possible by the LVT iQff specification. 
The bus-hold cell on the data terminals of the LVT family further reduces system cost and power by eliminating the need 
for high-power passive components. 


13-95 



13-96 



Package Thermal Considerations 


Texas 

Instruments 


SCZA002A 


13-97 



IMPORTANT NOTICE 


Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue any 
semiconductor product or service without notice, and advises its customers to obtain the latest version 
of relevant information to verify, before placing orders, that the information being relied on is current. 

Tl warrants performance of its semiconductor products and related software to the specifications 
applicable at the time of sale in accordance with Tl’s standard warranty. Testing and other quality control 
techniques are utilized to the extent Tl deems necessary to support this warranty. Specific testing of 
ail parameters of each device is not necessarily performed, except those mandated by government 
requirements. 

Certain applications using semiconductor products may involve potential risks of death, personal injury, 
or severe property or environmental damage (“Critical Applications”). 

Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR 
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR 
SYSTEMS OR OTHER CRITICAL APPLICATIONS. 

Inclusion of Tl products In such applications is understood to be fully at the risk of the customer. Use 
of Tl products in such applications requires the written approval of an appropriate Tl officer. Questions 
concerning potential risk applications should be directed to Tl through a local SC sales office. 

In order to minimize risks associated with the customer’s applications, adequate design and operating 
safeguards should be provided by the customer to minimize inherent or procedural hazards. 

Tl assumes no liability for applications assistance, customer product design, software performance, or 
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, 
either express or implied. Is granted under any patent right, copyright, mask work right, or other 
intellectual property right of Tl covering or relating to any combination, machine, or process in which 
such semiconductor products or services might be or are used. 


Copyright © 1994, Texas Instruments Incorporated 



Contents 

Title Page 

Abstract. 13-101 

Introduction .13-101 

Reliability.13-102 

Power Consumption .13-103 

Power Calculations . 13-104 

CMOS. 13-105 

BiCMOS/Bipolar. 13-105 

Thermal-Resistance Values.13-106 

Summary.13-108 

References.13-108 

List of Illustrations 

Figure Title Page 

1 Advanced Packages. 13-101 

2 Ice Versus Frequency (One Switching, Unused Outputs Low). 13-103 

3 Ice Versus Frequency (All Outputs Switching) .13-103 

4 Ice Versus Frequency (All Switching, 50% Duty Cycle Enabled). 13-104 

5 Ice Versus Duty Cycle Enabled (25 MHz). 13-104 

6 48-Pin SSOP ©jA Versus Trace Length . 13-106 

7 48-Pin SSOP ©ja Versus Air Flow. 13-107 

8 48/56-Pin SSOP K-Factor Board Modeling .13-107 


13-99 





















13-100 



Abstract 


In order to meet current and future system requirements of increasing speed and decreasing size, integrated circuit 
manufacturers are pushing the edge on existing packaging technology. No longer is a component’s performance 
determined by process technology alone but also by the thermal limitations of its package. As a leader in package 
technology, Texas Instruments (TI) has introduced a number of fine-pitch packages and is acutely aware of the thermal 
considerations that must be examined by systems designers. This paper is intended to create awareness and 
understanding of thermal issues and to explore factors that influence thermal performance. 


Introduction 


Thermal awareness became an industry concern when surface-mount (SMT) packages began replacing through-hole 
(DIP) packages in PCB designs. Circuits operating at the same power enclosed in a smaller package meant higher power. 
To add to the issue, systems required increased throughput, which resulted in higher frequencies, increasing the power 
density even further. Not only are these same concerns haunting designers today, they are progressively getting more 
severe. 



48-Pln SSOP 
Areas 171 mm2 


24-Pin SOIC 



Height s 2.65 mm 
Voiume s 437 mm^ 
Lead Pitch s 1.27 mm 


48-Pin SSOP 



Height s 2.74 mm 
Voiume s 469 mm3 
Lead Pitch s 0.635 mm 




24-Pin SSOP 
Area s 70 mm2 



100-Pin SQFP and 
100-Pln Cavity SQFP 
Area s 266 mm2 


24-Pin SSOP 

J=k. 

Height s 2 mm 
Voiume s 140 mm® 
Lead Pitch s 0.65 mm 


100-Pin SQFP 

-d .— IDv 

Height s 1.5 mm 
Voiume s 399 mm® 
Lead Pitch s 0.5 mm 


Figure 1. Advanced Packages 




Figure 1 explains part of the reason for increased attention to thermal issues. As a baseline for comparison, the 24-pin 
SOIC is shown along with several fine-pitch packages supplied by TI, including the 24-pin SSOP (shrink small outline), 
48-pin SSOP, and the 100-pin SQFP (shrink quad flat pack). The 24-pin SSOP (8,9, and 10 bits) allows for the same 
circuit functionality of the 24-pin SOIC to be packaged in less than half the area, while the 48-pin SSOP (16,18, and 
20 bits) occupies just slightly more area but has twice the functionality of the 24-pin SOIC. This same phenomena is 
expanded even further with the 100-pin SQFP (32 and 36 bits), which is the functional equivalent of four 24-pin or two 
48-pin devices, with additional board savings over that of the SSOP packages. As the trend in packaging technology 
continues toward smaller packages, attention must be focused on the thermal issues that are created. 

Reliability 

The overriding effect of increased power densities in integrated circuits is a decrease in overall system reliability. A 
direct relationship exists between junction temperature and reliability. 

Table 1 provides an example of a device with an initial junction temperature of 150®C and the calculated failure-rate 
decrease as the in-use junction temperature is lowered. The data in Table 1 indicates that lower junction temperature 
results in increased system reliability. 

Table 1 


TEMPERATURE 

OC 

% FRt 

150 

96 

140 

80 

130 

46 

120 

11 

110 

1 

100 

0.02 


t Failure rate at 100,000 hours 


A better understanding of the factors that contribute to junction temperature (Tj) provides a system designer with more 
flexibility when attempting to solve thermal issues. Device junction temperature is determined by equation 1: 

Tj - Ta + [®JA Pj] (1) 

Where: 

Tj = junction (die) temperature (°C) 

Ta “ ambient temperature (°C) 

©jA = thermal resistance of the package from the junction to the ambient (°C/W) 

Pj - total power of the device (W) 

Junction temperature can be altered by lower chip power consumption, longer trace length, heat sinks, forced airflow, 
package mold compound, lead-frame size and material, surface area, and die size. Some of these are mechanically 
inherent to a particular package while others are controlled by the designer and are application specific. To understand 
which variables can be influenced by practicing good thermal-design techniques requires a more detailed investigation 
of power considerations as well as thermal-resistance measurements. 
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Power Consumption 


One way to lower the junction temperature (Tj) of a device, thus improving reliability, is to lower the power 
consumption. A variety of options are available to help achieve this, such as low-power process technologies, reduced 
output swing, and reduced power-supply voltage. A closer look at the power performance and advantages of several 
popular logic families will assist the designer when choosing what best fits his/her needs. 

The choices available from TI for high-speed bus interfaces range from standard bipolar (F) to advanced CMOS 
(ACL/ACT) to state-of-the-art BiCMOS (BCT) and advanced BiCMOS (ABT). Figures 2 through 4 show comparisons 
of current consumption of '244 functions for these technologies across frequency. As expected, the bipolar device 
consumes more current than the CMOS device at lower frequencies, but as frequency increases, this relationship no 
longer holds true. In fact, there is a region in the frequency range where the CMOS device consumes more current than 
the bipolar device. The point where they are equal is referred to as the crossover frequency. The crossover point for ABT 
and ACT occurs at a low frequency. 



0 10 20 30 40 50 60 70 80 90 100 

Frequency - MHz 

Figure 2. Iqc Versus Frequency (One Switching, Unused Outputs Low) 



0 10 20 30 40 50 60 70 80 90 100 

Frequency - MHz 

Figure 3. Ice Versus Frequency (All Outputs Switching) 
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0 10 20 30 40 50 60 70 80 90 100 


Frequency ~ MHz 

Figure 4. Iqc Versus Frequency (All Switching, 50% Duty Cycle Enabled) 

Typical applications for bus-interface devices require them to be disabled or in the standby mode during certain periods 
of time, for instance, while other devices access the bus. This can result in a large decrease in current consumption for 
ABT, BCT, and ACT devices, which have low standby current. These values are given in the data sheets as Ice 
and Iccz T (250 pA) and BCT (= 10 mA). Current-consumption data versus percent duty cycle enabled is shown 

in Figure 5. The frequency of the data is held constant at 25 MHz and all outputs are switching. 



0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle Enabled - % 

Figure 5. loc Versus Duty Cycle Enabled (25 MHz) 

The power-consumption data provided is limited to a small range of variations. However, using this data, along with 
standard formulas, power consumption can be calculated for specific applications. 


Power Calculations 

When calculating the total power consumption of a circuit, both the static and the dynamic currents must be taken into 
account. Both bipolar and BiCMOS devices have varying static-current levels, depending on the state of the output 
(ICCL» ICCH» Iccz)» while a CMOS device has a single value for I^c. These values can be found in the individual data 
sheets. ACT and ABT inputs, when driven at TTL levels, also consume additional current because they may not be 
driven all the way to Yqq or GND; therefore, the input transistors are not completely turned off. This value is known 
as Alec ^Iso provided in the data sheet. 
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Dynamic-power consumption results from charging and discharging of both internal parasitic capacitances as well as 
external load capacitance. The parameter for ACT and AC devices that accounts for the parasitic capacitances is known 
as Cp^j and is obtained using equation 2 and is found in the datasheet. 

Cpd - PcC (dynamic)/(Vcc x f,)] - Cl (2^ 

Where: 

fi = input frequency (Hz) 

Vcc = supply voltage (V) 

Cl * load capacitance (F) 

Ice “ measured value of current into the device 

Although a Cp<j value is not provided for ABT, BCT, or F devices, the I^c versus frequency curves display essentially 
the same information. The slope of the curve provides a value in the form of mA/(Mhz x bit), which when multiplied 
by the number of outputs switching and the desired frequency, provides the dynamic power dissipated by the device 
without the load current. 


Equations 3 through 7 can be used to calculate total power for CMOS, bipolar, and BiCMOS devices: 
Pt - Ps(tatic) + PD(ynamic) 

CMOS 

AC (CMOS-level inputs) 

Ps = Vcc ^ icc 

Pd * [(Cpd + Cl) X Vcc^ X fj] Ngw 
ACT (TTL-level inputs) 

Ps = t^cc + (Nttl ^icc P^c^)] 

PD-[(Cpd + CL)xVcc2xfi]Ns^ 


BiCMOS/Bipolar 

Ps ” ^CC [DCen(NH X IccH''Nt + Nl X IcCL^Nj) 

+ (l-DCen)Iccz] + (N-piL X Alec x DCj) 

Note: Alec “ 0 bipolar devices 

Pd — X Ng^ X Vcc X f j X (Vqjj — Vql) X CjJ 

+ [DCen X Ng^^, x Vcc ^2 X (mA/MHz x bit)] x 10“^ 


Where: 

Vcc 

Pcc 

ICCL 

ICCH 

iccz 

AIcC 

DCen 

DCd 

Nh 

Nl 

Nsw 

Nj 

fi 

f2 

VoH 

VoL 

Cl 

mA/(Mhz X bit) 


Supply voltage (V) 

Power supply current (A) (from the data sheet) 

Power supply current (A) when outputs are in the low state (from the data sheet) 

Power supply current (A) when outputs are in the high state (from the data sheet) 

Power supply current (A) when outputs are in the high-impedance state (from the data sheet) 
Power supply current (A) when inputs are at a TTL level (from the data sheet) 

% duty cycle enabled (50% =* 0.5) 

% duty cycle of the data (50% » 0.5) 

Number of outputs in the high state 
Number of outputs in the low state 
Total number of outputs switching 
Total number of outputs 
Operating frequency (Hz) 

Operating frequency (MHz) 

Output voltage (V) in the high state 
Output voltage (V) in the low state 
External load capacitance (F) 

Slope of the versus frequency curve 
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Thermal Resistance Values 


Design trends requiring board size reduction have made way for circuit manufacturers to produce fine-pitch packages 
that appear to threaten the reliability of systems due to further thermal constraints. As a leader in packaging technology, 
TI has done considerable research into the validity of traditional thermal measurements and data provided by circuit 
manufacturers. 

Unlike data sheet parameters, where the industry has adopted a standard load for measurement (50 pf, 500 Q), the 
measurement of ©j/^ has no standard to which all manufacturers comply. The problem facing the designer wishing to 
make comparisons of thermal data from several manufacturers is that this could be an apples-to-oranges type 
comparison. As a result, a software package has been developed at TI to allow designers to obtain thermal data based 
on their specific application. 

The validity and usefulness of the traditional approach to presenting ©values became a pressing issue when TI and 
another manufacturer measured an identical package and obtained results that varied by 40%. Extensive research led 
to the conclusion that the methodology used to measure ©j^ did not cause the discrepancy but the physical aspects such 
as trace length, trace width, number of devices per board, and proximity of the other devices did. 

To demonstrate the extreme impact of trace length alone, Figure 6 illustrates the ©j^ values for TI’s 48-pin shrink 
small-outline package (SSOP) at 0 LFMP and 250 LFMP with varying trace lengths. The 48-pin SSOP is shown in 
Figure 1 for a side-by-side comparison with the standard 24-pin SOIC, the 24-pin SSOP, and the 100-pin SQFP. The 
data in Figure 6 clearly shows the need for more complete thermal data, not simply a single data point. 



0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 


Trace Length ~ in 

Figure 6. 48-Pin SSOP ©ja Versus Trace Length 


There are other methods to lower the ©j^ of a device. Using heat sinks or blowing air across a device certainly improves 
the ability to remove heat from its surface. Figure 7 provides ©j^ data for the 48-pin SSOP with trace lengths of200 mils 
and 1 inch while varying the amount of airflow. Although many applications tend to limit the amount of airflow, excellent 
benefits are possible with increased airflow. 
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0 50 100 150 200 250 300 350 400 450 500 

Airflow-LFPM 

Figure 7. 48-Pin SSOP ©ja Versus Airfiow 


Several variables that have a direct effect on ©ja values were compared and results are shown in Figure 8. Surprisingly, 
the major contributing factor is trace length, not airflow. Once again, this validates the need for improvement not 
necessarily in the test methodology used to calculate ©ja values, but certainly in the way those values are provided. 



VARIABLE 
□ Trace Length 



Board Extension 
Atter Trace 
Board Extension 
iXNj After Package End 

m Trace Thickness 
Trace Width 


RANGE 

75 mils-2000 mils 
OLFM-500 LFM 
0 mils-400 mils 

0 mils-755 mils 
1 oz - 2 oz 

3 mils-15 mils 


% . CC ). NTR Ji.UT IQ M 

41.4 

28.8 

6.5 

2.6 
2.2 

2.1 


rsasa Power 


0.5 W-1.5 W 


0.1 


[ - - > Total Interactions Between Factors 


16.3 


Figure 8. 48-/56-Pin SSOP K-Factor Board Modeiing 
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TI provides ©ja values for a variety of packages (including the SOIC, SSOP, and QSOP) in a user-friendly software 
package. The program allows designers to specify their conditions, such as trace length, airflow, proximity of other 
devices, and trace width in order to obtain realistic thermal solutions. 


Summary 

How can a system avoid being a reliability nightmare in today’s world where: 

• Eight-bit devices are being replaced by 16 and 32 bits in a single package, increasing the power. 

• Higher operating frequencies add to the increase in power. 

• Fine-pitch packages are reducing the amount of available surface area to remove heat from a device. 

Semiconductor manufacturers must take the first step and provide realistic and useful thermal information that will 
provide designers key variables to focus on for thermal management. 
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Introduction 


Over the past several years, the advancements in semiconductor processing have been combined with advanced 
surface-mount packages to offer solutions to board area concerns, as well as, providing for increased system 
performance. Figure 1 compares the reduction of the package’s lead pitch to that of both CMOS and BiCMOS transistor 
geometries. This paper will explore the different types of fine pitch logic packages and the bus interface solutions 
provided when they are combined with sub-micron semiconductor processes. 

Transistor Geometries in \xm 
Lead Pitch in mm 



Figure 1. Packaging/Processing Evolution 


Evolutions in Device Packaging 

With the need for increased functionality in less board area has come the consolidation of much of the board’s logic into 
higher complexity devices. In many cases the discrete logic parts that remain, primarily interface/bus drivers, must 
occupy the board area leftover after the higher level chips, i.e., microprocessor, ASICs, memory, etc., have been laid 
out. To meet this task the standard small-outline integrated circuit (SOIC) has evolved in two distinct paths. One path 
reduces the package’s area and volume (see Figure 2), and the other increases the bit density of the device (see Figure 3). 

One method to increase bit density is to keep the number of pins constant while reducing both the lead pitch and package 
area. The 20/24 pin SSOPs utilize a 0.65-mm lead pitch to achieve over a 50% reduction in area, compared to their 
standard SOIC counterparts. The package height is also reduced from 2.65 mm for the SOIC to 2 mm for the 20/24-pin 
SSOPs. This reduction in volume translates into tighter board to board spacing, allowing for denser memory arrays. 

The advent of the Personal Computer Memory Card International Association (PCMCIA) standard has required that 
the package height be reduced even further, thus spawning the thin small-outline package (TSOP). This package utilizes 
0.65-mm lead pitch and has a maximum device height of 1.1 mm. With an area of 59 mm^, this package utilizes 86% 
less volume than the standard 24-pin SOIC, facilitating the use of logic functions on these cards. 
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24-Pln SOIC 



24-Pin SOIC 
Areas 165 mm2 



Height = 2.65 mm 
Volume = 437 mm3 
Lead Pitch = 1.27 mm 


24-Pln SSOP 
Area = 70 mm2 


24-Pin TSOP 
Area = 54 mm2 


24-Pln SSOP 

Height = 2 mm 
Volumes 140 mm3 
Lead Pitch s 0.65 mm 

24-Pln TSOP 

Heights 1.1 mm 
Volume s 59 mm3 
Lead Pitch s 0.65 mm 


Figure 2. 24-Pin Surface-Mount Comparison 



24-Pin SOIC 
Area s 165 mm2 


24-Pin SOIC 



Height s 2.65 mm 
Volume s 437 mm3 
Lead Pitch s 1.27mm 


48-Pin SSOP 



. ■■■■ «» ■ _ 2.74 mm 

48-Pln SSOP Volume s 469 mm3 

Area s 171 mm2 Lead Pitch s 0.635 mm 


100-Pin SQFP and 
100-Pln Cavity SQFP 
Area s 266 mm2 


100-Pln SQFP 

_f \ UK. 

Heights 1.5 mm 
Volume s 399 mm3 
Lead Pitch s 0.5 mm 


100-Pln Cavity SQFP 



Height s 2.3 mm 
Volumes 612 mm3 
Lead Pitch s 0.5 mm 


Figure 3. High Pin-Count Comparison 





Another way to increase bit density is to reduce the lead pitch of the package. The 48/56-pin shrink small-outline package 
(SSOP) halves the lead pitch of the SOIC package from 1.27 mm to 0.635 mm, allowing for twice the number of I/O 
pins in the same board area. The 8-, 9-, and 10-bit functions now become 16-, 18-, and 20-bit parts. The 100-pin shrink 
quad flat package (SQFP), along with the high-power cavity-SQFP, further reduce the lead pitch to 0.5 mm. These 
packages double the bit density over the 48-pin SSOP with only a 50% increase in area. Both of these high pin-count 
packages allow for 32- and 36-bit logic functions, providing for efficient buffering of today’s 32- and 64-bit bus widths. 

Thermal Impedances of Fine-Pitch Packages 

As package area decreases, which is the case for the 20- and 24-pin SSOP and TSOP, the thermal impedance of the 
package to the ambient environment (©ja) increases. Figure 4 illustrates the fact that this relationship is almost linear, 
and for a 50% reduction in area, 0 ja doubles for the 24-pin SSOP and TSOP. Because of the higher ©ja, additional 
attention must be given to the power dissipation of the device to insure proper operation. 



0 50 100 150 200 250 300 350 400 450 500 


Airflow-LFPM 

Figure 4. ©ja Versus Airflow for 24-Pin Packages 

A similar power consideration occurs with the high-pin-count packages due to the increased number of bits causing 
higher power dissipation per package. Figure 5 compares ©ja for the 24-pin SOIC, 48-pin SSOP, 100-pin SQFP, and 
cavity SQFP. The cavity package mounts the lead frame directly to one of the metal lids of the package. This mounting 
provides a direct path for the heat to flow from the die to the ambient environment. This package accommodates both 
cavity up or down assembly allowing for both conduction, into the board, or convection, into the ambient, cooling. 



0 50 100 150 200 250 300 350 400 450 500 

Airflow-LFPM 

Figure 5. ©ja Versus Airflow 
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One factor influencing ©j^ is the trace length that is connected to the package lead finger. This is because some of the 
heat is taken out of the package through the lead and dissipated into the board as well as through the package top and 
into the ambient air. Nonstandard trace length factors have been identified as a major contributing factor in differences 
between different manufacturer’s published thermal values. Figure 6 shows the effect that trace length has on the 48-pin 
SSOP ©jA- 



0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Trace Length - inches 

Figure 6. 48-Pin SSOP ©ja Versus Trace Length 


Evolutions in Device Processing 

With the improvements to microprocessor clock rates and memory access times, bus-interface devices have become a 
larger percentage of the total bus cycle time. To keep pace with the need for faster logic many semiconductor 
manufactures are utilizing sub-micron BiCMOS processes, utilizing shorter gate lengths and thinner gate oxide for 
device speed improvements. The reductions in transistor area result in less intrinsic capacitance allowing faster internal 
gate delays, as well as lowering the output capacitance (Ci/o). With a lower Ci/o, ABT devices minimize their impact 
to system loading. 

In a transmission-line environment, when the driver’s edge rate is less than twice the line’s propagation delay, distributed 
output loading has the effect of reducing the characteristic impedance (Zq) of the transmission line. The higher the 
distributed capacitive load, the lower the apparent impedance, making it harder for the driver to switch the line on the 
incident wave. This well-known transmission-line loading equation is: 

( 1 ) 


where Zq is the line’s unloaded characteristic impedance, Cq is its intrinsic capacitance per unit length, and C^j is the 
distributed capacitive load per unit length. 

Figure 7 shows how the a device’s output capacitance can lower a line’s impedance, as in the case of a backplane. If the 
effects of the other board capacitance contributors - connectors, vias, and trace stubs, are assumed to be constant 
regardless of the device used, and thus ignored, a comparison of transmission-line loading between different 
technologies can be made. 
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Figure 7. Loaded Zq Versus Distributed Capacitance 


3.3-V Operation 

As process geometries move towards gate lengths of 0.5 \i and below, coupled with the desire for lower power 
consumption, 3.3-V operation becomes necessary. Because the migration to 3.3 V will be gradual, gated by the 
availability of semiconductor functions, the need for mixed signal-level operation will be critical for bus-interface 
devices. That is the input and I/O pins will be able to have input voltage levels up to 5.5 V without any conduction paths 
to Vcc- The outputs should also be capable of driving a standard 5-V backplane, which would translate into drive 
currents of at least -15 mA of Iqh 64 mA of Iql* 


Advanced Bus-Interface Solutions 

Memory-Driver Usages for the SSOP 

As pointed out previously, any of the SSOPs can be utilized as buffers in high-density memory arrays. In many instances, 
series-dampening termination is chosen due to its ease of implementation and power savings. Numerous logic devices 
are available that incorporate the series-dampening resistor on chip, as in the BCT2XXX series of products, simplifying 
this type of termination. When these parts are packaged in the 20-pin SSOP, as in the 'BCT2240DB, a tremendous board 
real estate savings is realized over a discrete approach using external resisters and SOIC devices. For PCMCIA cards, 
the driver must also offer low-power consumption necessary for battery operation. The 'AC 11244PW (TSOP package) 
can be used in these applications due to its low static-power CMOS characteristics. 

Many times, when an output switches a large memory array, the capacitive load is localized in close proximity to the 
driver and can be treated as a simple lumped load. In these instances, it is useful to know how the propagation delay (tp^) 
of the driver changes with the additional capacitive load. The change in the driver’s is due to the interaction of its 
source impedance, Ron» with the capacitive load, Cj^. Figures 8, 9, and 10 show this phenomena for the 'AC 11244, 
'BCT2240, 'ABT16244, and 'ABT32245 for both single and multiple-outputs switching. 
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‘Pd-"® tpd-ns 


'BCT2240 



Solid = Single Outputs Switching 
Dashed = Eight Outputs Switching 


Capacitive Load - pF 

Figure 8. Typical Versus Capacitive Load 


'AC11244 



Solid = Single Outputs Switching 
Dashed = All Outputs Switching 


Capacitive Load - pF 

Figure 9. Typical tpd Versus Capacitive Load 


'ABT16244/'ABT32245 



Solid = Single Outputs Switching 
Dashed = Ail Outputs Switching 


Capacitive Load - pF 

Figure 10. Typical tp^ Versus Capacitive Load 
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Figures 8 through 10 illustrate the effect that the output impedance of the driver has over tp^ degradation. Figure 8 shows 
that even though the 'ACl 1244 has symmetrical high and low output drive current ratings of 24 mA, tppjL shows more 
degradation versus capacitive loading due to the graded tum-on of the output to minimize simultaneous switching noise 
[ground bounce]. Many advanced CMOS logic devices utilize this graded tum-on, but not without the penalty of slower 
propagation delays at higher capacitive loads. Figure 9 shows a similar asymmetrical tpjjL performance, but now it is 
due to the inclusion of a 33-Q series output resistor. Contrasting the previous two graphs is Figure 10 that highlights 
the high-drive capability of the ABT16XXX and ABT32XXX devices, along with the symmetrical tp^^ performance that 
the -32-mA/64-mA outputs deliver. 

Bus-Interface Usages for the SSOP 

The gains made by utilizing devices with faster propagation delays can be lost if the propagation delay degrades when 
multiple outputs on a package are switched simultaneously. This effect is greatly reduced when a device is packaged 
in the 48-/56-pin SSOP, because this package allows the signal-to-ground ratio of a standard 8-bit function to be 
improved from 8:1 to 2:1, and the signal-to-Vcc ratio to be improved from 8:1 to 4:1. This multiple power-pin system 
translates into a quieter on-chip power system when multiple outputs switch, resulting in less propagation-delay 
degradation compared to a standard 8-bit function. The same can be said of the 100-pin SQFP and cavity SQFP that 
utilizes a 3:1 signal-to-ground ratio. Figure 11 compares the change in tp^ versus the number of outputs switching (in 
phase) of a typical '244, buffer-type function when packaged in a 48-pin SSOP and 100-pin SQFP to the performance 
in a 20-pin DIP and SOIC. 



Additional Number of Outputs Switching 

Figure 11. Typical Atp^f Versus Outputs Switching 
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Summary 


The various fine pitch surface-mount packages give the designer a wide range of solutions to today’s system area and 
volume constraints. The high pin-count S SOP and SQFP packages allow bus-interface devices to track the trend of wider 
data bus widths, while providing superior electrical performance when compared to the standard end-pin product. The 
cavity SQFP allows for higher power-dissipation applications, allowing the interface device to operate at higher 
frequencies. The low pin-count SSOPs occupy less volume than other surface-mount devices, facilitating their use in 
height-critical applications. 
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of relevant information to verify, before placing orders, that the information being relied on is current. 

Tl warrants performance of its semiconductor products and related software to the specifications 
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ABT FAMILY CHARACTERISTICS 


Introduction 

The purpose of this document is to assist the designers of high-performance digital logic systems in using the advanced BiCMOS 
technology logic family, referred to as ABT. 

Detailed electrical characteristics of these bus interface devices are provided and, if available, tables and graphs have been 
included that compare specific parameters of the ABT family with those of other logic families. 

In addition, typical data is provided to give the hardware designer a better understanding of how the ABT devices operate under 
various conditions. 

The major subject areas covered in the report are as follows: 

• AC Performance 

• Power Considerations 

• Input Characteristics 

• Output Characteristics 

• Signal Integrity 

• Advanced Packaging 

• Characterization Information 

The characterization information provided is typical data and is not intended to be used as minimum or maximum specifications, 
unless noted as such. 

For more information on Texas Instruments ABT logic products, please contact your local TI field sales office or an authorized 
distributor, or call Texas Instruments at 1-800-336-5236. 


AC Performance 

As microprocessor operating frequencies increase, the period of time allotted for operations, such as memory access or arithmetic 
functions, decreases. With this in mind, Texas Instruments has developed a new family of bus interface devices - ABT, utilizing 
advanced BiCMOS technology. The goal of the ABT family of devices is to give system designers one bus interface solution 
which provides high drive capability, good signal integrity, and propagation delays short enough to appear transparent with 
respect to overall system performance. 

Advances in IC process technology including smaller minimum feature size, tighter metal pitch, and shallower junctions, 
combine to provide stronger drive strengths and smaller parasitic capacitances. As a result, internal propagation delays have 
beconie extremely short. With the advent of the 0.8-|im, EPIC-IIB™ BiCMOS process and new circuit innovations, the ABT 
family offers typical propagation delays as low as 2-3 ns as shown in Figure 1. Maximum specifications are as low as 3-5 ns 
depending on the device type. 

Figure 2 shows the propagation delay versus change in both temperature and supply voltage for an 'ABT16244A, TCT244A, 
and a 'F244 device. The graphs highlight two important aspects of the new ABT logic family. First, ABT interface devices have 
extremely short propagation delay times. The figures clearly show the improvement in speed of an ABT device over that of a 
74F and 74FCTA device. Second, the variance in speed with respect to both temperature and supply voltage is minimal for ABT. 
At low temperatures, the increase in CMOS performance compensates for the decrease in bipolar device strength. At high 
temperatures, the reverse occurs. This complementary performance of both CMOS and bipolar devices on a single chip results 
in a slope which is virtually flat across the entire temperature range of -55®C to 125®C. 

For most applications, the data sheet specifications may not provide all of the information a designer would like to see for a 
particular device. For instance, a designer might benefit from data such as propagation delay with multiple outputs switching or 
with various loads. This type of data is extremely difficult to test using automatic test equipment; therefore, it is provided in this 
document as family characteristics shown in Figure 2 and Figure 3. 

In order to get a clear picture of where ABT stands in reference to other logic families, data is shown for a comparable (same 
function) 74F and 74FCTA device. It is clear that ABT is the designer’s best choice for bus-interface applications which require 
consistent speed performance over various conditions. 
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tpLH - Propagation Delay Time, tpLH - Propagation Delay Time, 

Low-to-High-Level Output - ns Low-to-High-Levei Output - ns 
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Ta - Operating Free-Air Temperature - ®C 


Ta - Operating Free-Air Temperature - 


(a) 'ABT16244A-tpLH 


(b) 'ABT16244A-tpHL 



Ta - Operating Free-Air Temperature - ®C 


Ta ~ Operating Free-Air Temperature - ®C 


(C) 'FCT244A - tpLH (d) 'FCT244A - tpHL 

NOTE; MAX Is data sheet specification 

Figure 1. Propagation Deiay vs Operating Free-Air Temperature A to Y 


14-8 









tPLH - Propagation Delay Time, 
Low-to-Hlgh-Level Output - ns 
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Ta - operating Free-AIr Temperature - °C 


Ta - Operating Free-AIr Temperature - ®C 


(e)'F244-tpLH 

NOTE: MAX is data sheet specification 


(f) 'F244-tpHL 


Figure 1. Propagation Delay vs Operating Free-AIr Temperature A to Y (Continued) 
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tpd - Propagation Delay Time - ns 
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Number of Outputs Switching 
(c) 'F244 

Figure 2. Propagation Deiay Time vs Number of Outputs Switching 
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0 50 100 150 200 250 300 



0 50 100 150 200 250 300 


Cl. - Load Capacitance - pF 


Cl “ Load Capacitance - pF 


(a) ABT16244A 


(b) 'FCT244A 



0 50 100 150 200 250 300 

Cl - Load Capacitance - pF 
(C) 'F244 

Figure 3. Propagation Deiay vs Capacitive Load 
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Power Considerations 

With the challenge to make systems more dense while improving performance comes the need to replace power-hungry devices 
without compromising speed. The ABT family of drivers provides a solution with low CMOS power consumption and high-speed 
bipolar technology together on a single device. 

There are two basic things to consider when calculating power consumption, static (dc) power and dynamic power. Static power 
is calculated using the value of I^c shown in the data sheet. This is a dc value with no load on the outputs. To understand the 
relationship between pure CMOS, pure bipolar, and advanced BiCMOS for dc power rating, see Table 1 which shows the various 
data sheet values. The bipolar device shows the highest I^c values, with little relief regardless of the state of the outputs. This 
is not the case with ABT octals, which offer the low static power consumption of CMOS while in the high-impedance state, or 
when the outputs are high (Iccz» ^CCh)- 


Table 1. Supply Current 


PARAMETER 

TEST CONDITIONS 

'F244 

'FCT244 

SN74ABT244 

MIN MAX 

MIN MAX 

MIN MAX 

Icc 

Vcc = 5.5V, 

io = o. 

V| = Vcc or GND 

Outputs high 

60 mA 


?50mA 

Outputs low 

90 mA 


30 mA 

Outputs disabled 

90 mA 


250 mA 

Vcc = maximum, V > Vqc - 0.2 V, V < Vcc - 0.2 V 


1.5 mA 



Dynamic power involves the charging and discharging of internal capacitances as well as the external load capacitance. It is this 
dynamic component which makes up the majority of the total power dissipation. Figure 4 shows power as a function of frequency 
for ABT, FCT and F devices. Although bipolar devices tend to have extremely high static power, there is a point on the frequency 
curve, commonly referred to as the crossover point, where the CMOS device no longer consumes less power. With ABT devices, 
the power increase at higher frequencies is less than that of the pure CMOS FCT. 



0 10 20 30 40 50 60 70 80 90 100 

F ~ Frequency - MHz 


Figure 4. Supply Current vs Frequency 

The use of bipolar transistors in the output stage is advantageous in two ways. First, the voltage swing is less than with a CMOS 
output, reducing the power consumed when charging or discharging the external load. Second, bipolar transistors are capable of 
turning off more efficiently than CMOS transistors, thus reducing the flow of current from V^c to GND. Combined, these features 
allow for better power performance at high frequencies. 
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Input Characteristics 

ABT bus interface devices are designed to guarantee TTL-compatible input levels switching between 0.8 V and 2 V (typically 
1.5 V). Additionally, these inputs are implemented with CMOS circuitry, resulting in high impedance (low leakage) and low 
capacitance which reduces overall bus loading. This section is an overview of the circuitry utilized for a typical ABT input, the 
corresponding electrical characteristics, and guidelines for proper termination of unused inputs. 

ABT Input Circuitry 

Figure 5 shows a typical ABT input schematic. A pure CMOS-input threshold is normally set at one half of Vcc- In order to shift 
the threshold voltage to be centered around 1.5 V (see Figure 6), the supply voltage of the input stage is dropped by the diode, 
D1, and the transistor, Q1, Reducing the voltage at the source of Qp enables it to turn off more efficiently when flow is from V^c 
to GND (Alee). When the input is in the low state, Qj. raises the voltage of the source of Qp to Vee lo ensure proper operation 
of the following stage. This feedback circuit provides approximately 100 mV of input hysteresis which increases the noise margin 
and helps ensure the device will be free from oscillations when operated within specified input ramp rates. 
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Figure 6. Output Voltage vs Input Voltage 


Input Current Loading 


The utilization of submicron (O.S-jim) CMOS technology for the input stage of ABT devices causes minimal loading of the 
system bus due to low leakage currents and low capacitance. The small geometries of the EPIC-IIB'^^ process have resulted in 
capacitances as low as 3 pF for inputs and 8 pF for Cio of a transceiver. Figure 7 and Table 2 indicate the low input current 
performance and specifications. Considering this low capacitance along with the negligible input current, it is clear that systems 
designers will be able to decrease their overall bus loading. 
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Table 2. Input Current Specifications 


PARAMETER 


Ta = 25X 

SN54ABT245 

SN74ABT245 

UNIT 



MIN TYP MAX 

MIN MAX 

MIN MAX 

l| 

Vec = 5.6 V, 

V{ =Vcc or GND 

±1 

±1 

±1 

mA 

lOZHt 

Vcc = 5.5V. 

Vo =2.7 V 

50 

50 

50 

pA 

iOZLt 

Vcc = 6.5V, 

Vo =0.5 V 

-50 

-50 

-50 

pA 


t The parameters Iqzh IqZL include the input leakage current 


Supply Current Change (Alec) 

Because ABT devices utilize a CMOS-input stage but operate in a TTL-level signal environment, there is a current specification 
unique to this set of conditions known as Alec- Given a CMOS inverter with the input voltage set so that both the p and n channel 
devices are on, current will flow from Vec lo GND. This can occur when die input to an ABT device is at a valid high level (>2 
V) which will turn on the n-channel, but not high enough to completely turn off the p-channel device. The current which flows 
under these conditions is specified in the data sheet (Alec) and is measured one input at a time with the input voltage set at 3.4 
V. Figure 8 shows the change in Icc as the input is ramped from 0 V to 5 V. For ABT non-storage devices, a feature is added which 
turns the input off when the outputs are disabled in order to reduce power consumption (see Table 3 for an example. Refer to 
individual data sheets for this specification). 
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Figure 8. Supply Current vs Input Voltage 


Table 3. Supply Current Change (AIqq) 


PARAMETER 

TEST CONDITIONS 

Ta = 26*C 

SN54ABT244 

SN74ABT244 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

Alcc"^ 

V| = 5.5 V, One input at 3.4 V, 

Other inputs at Vqc or GND 

Outputs enabled 

1.5 

1.5 

1.5 

mA 

Outputs disabled 

50 

50 

50 

pA 


t This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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ABT FAMILY CHARACTERISTICS 


Proper Termination of Unused Inputs 


With advancements in speed, logic devices have become more sensitive to slow input edge rates. A slow input edge rate, coupled 
with the noise generated on the power rails when the output switches, can cause excessive output glitching or, in some cases, 
oscillations. Similar situations can occur if an unused input is left floating or not being actively held at a valid logic level. 


These problems are due to voltage transients induced on the device’s power system as the output load current (Iq) flows through 
the parasitic lead inductances during switching (see Figure 9). Since the device’s internal power-supply nodes are used as voltage 
references throughout the integrated circuit, the inductive voltage spikes (Vg^d) affect the way signals appear to the internal gate 
structures. For instance, as the voltage at the device’s ground node rises, the input signal (Vi’) will appear to decrease in 
magnitude. This undesirable phenomena can erroneously change the output’s transition if a threshold violation takes place. 


In the case of a slowly rising input edge, if the ground movement is large enough, the apparent signal, Vi’, at the device will appear 
to be driven back through the threshold and the output will start to switch in the opposite direction. If worst-case conditions prevail 
(simultaneously switching all of the outputs with large transient load currents) the slow input edge will be repeatedly driven back 
through the threshold, resulting in output oscillation. 


ABT devices are recommended to have input edge rates faster than 5 ns/V for standard parts, and 10 ns/V for the Widebus^^ series 
of products when the outputs are enabled. A critical area for this edge rate is in the transition region between 1 V and 2 V. It is 
also recommended to hold inputs or I/O pins at a valid logic high or low when they are not being used or when the part driving 
them is in the high-impedance state. 


Package Vqc 



Output Characteristics 

The current trend is consolidation of the functionality of multiple logic devices into complex, high pin-count ASICs and 
programmables. There are a number of important advantages for utilizing bus-interface devices in standard high-volume 
packages. These include the need for high drive capability and good signal integrity. The use of bipolar circuitry in the output 
stage makes it possible to provide these requirements, along with increased speed, using the ABT family. 

Figure 10 shows a simplified schematic of an ABT output stage. Data is transmitted to the gate of Ml, which acts as a simple 
current switch. When Ml is turned on, current flows through R1 and Ml to the base of Q4, turning it on and driving the output 
low. At the same time, the base of Q2 is pulled low, thus turning off the upper output. For a low-to-high transition, the gate of 
Ml must be driven low, turning Ml off. Current through R1 will charge the base of Q2, pulling it high and turning on the 
Darlington pair consisting of Q2 and Q3. Meanwhile, with its supply of base drive cut off, Q4 turns off, and the output switches 
from low to high. R2 is used to limit output current in the high state, and D1 is a blocking diode used to prevent reverse current 
flow in specific power-down applications. 
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Figure 10. Simplified ABT Output Stage 

A clear advantage of using bipolar circuitry in the output stage (as opposed to CMOS) is the reduced voltage swing. This helps 
to lower ground noise and reduce power consumption. Refer to the sections on Signal Integrity and Power Considerations for 
further information. 

Output Drive 

The Iqh Iql curves for a typical ABT output are shown in Figure 11. With a specified Iql ^OH of 

ABT will accommodate many standard backplane specifications. However, these devices are capable of driving well beyond 
tliese limits. This is important when considering switching a low-impedance backplane on the incident wave. 

LOW-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 


vs vs 

LOW-LEVEL OUTPUT CURRENT HIGH-LEVEL OUTPUT CURRENT 



0 20 40 60 80 100 120 140 -100 -80 -60 -40 -20 0 


Iql - Low-Level Output Current - mA Iqh - High-Level Output Current - mA 

Figure 11. Typical ABT Output Characteristics 
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Incident-wave switching ensures that for a given transition (either high-to-low or low-to-high) the output will reach a valid Vjjj 
or VjL level on the initial wave front (i.e., does not require reflections). Figure 12 shows the possible problems a designer might 
encounter when a device does not switch on the incident wave. A shelf below ViL^^ax), signal A, will cause the propagation delay 
to slow by the amount of time it takes for the signal to reach the receiver and reflect back. Signal B shows the case where there 
is a shelf in the threshold region. When this happens the input to the receiver is uncertain and could cause several problems 
associated with slow input edges, depending on the length of time the shelf remains in this region. A signal as seen in example 
C will not cause a problem because the shelf does not occur until the necessary Vjh level has been attained. 



o o o 


Figure 12. Reflected Wave Switching 

Using typical Vqh Vql values along with data points from the curves, ABT devices can typically drive lines in the 25-^^ 
range on the incident wave. 

For a low-to-high transition, (Iqh “ 85 mA@ Vqh “ 2.4 V) 

VoH(min)-VoL(typ) 2.4 V-0.3 V 

Z „--- „ -—„ 25Q 

Iqh 85 mA 

For a high-to-low transition, (Iql” mA @ Vql™ ^-5 V) 

VoH(typ) - VoL(max) 3.5 V - 0.5 V _ ^ 

^ Iql 135 mA 


Partial Power Down 

One application, addressed when designing the ABT family, is partial system povi^er down. When using a standard CMOS device, 
there is a path from either the input or the output (or both) to Vcc- This prevents partial power down for such applications as 
hot-card insertion without adding current limiting components. This is not the case with ABT as these paths have been eliminated 
with the use of blocking diodes. Figure 13 shows functionally equivalent schematics of the input structures for CMOS and ABT 
devices. 

Consider the situation shown in Figure 14. The driving device is powered with Vqq = 5 V while the receiving device is powered 
down (Vcc “ ^)* If ll^^se devices are CMOS, the receiver can be powered up through the diode, D2^ when the driver is in a high 
state. ABT devices do not have a comparable path and are thus immune to this problem, making Aem more desirable for this 
application. 
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■#- Output 

-_D6 


(a) CMOS EQUIVALENT INPUT STRUCTURE 


(b) ABT EQUIVALENT INPUT STRUCTURE 


Figure 13. Simplified Input Structures for CMOS and ABT Devices 


Vcc=5V 


r 

Figure 14. Example of Partial System Power Down 

Signal Integrity 

A frequent concern system designers have is the performance degradation of ICs when outputs are switched. Texas Instruments 
priority when designing the ABT bus interface family is to insure signal integrity and eliminate the need for excess settling time 
of an output waveform. This section addresses the simultaneous switching performance of both the ABT octals and the Widebus^^ 
functions. 

Simultaneous-Switching Phenomenon 

Figure 15 shows a simple model of an output pin, including the associated capacitance of the output load and the inherent 
inductance of the ground lead. The voltage drop across the GND inductor, Vl, is determined by the value of the inductance and 
the rate of change in current across the inductor. When multiple outputs are switched from high to low, the transient current (di/dt) 
through the GND inductor generates a difference in potential on the chip ground with respect to the system ground. This induced 
GND variation can be observed indirectly as shown in Figure 16. The voltage output low peak (Vqlp) is measured on one quiet 
output when all others are switched from high to low. 




Figure 15. Simultaneous-Switching Output Model 
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t-Time-ns 

NOTE: Vqlp = Maximum (peak) voltage induced on a quiescent low-level output during switching of other outputs 

Figure 16. Simultaneous-Switching-Noise Waveform 


A similar phenomena occurs with respect to the Yqq plane on a low-to-high transition, known as voltage output high valley 
(VoHv)' M<^st problems are associated with a large Vqlp because the range for a logic 0 is much less than the range for a logic 
1, as seen in Figure 17. For a comprehensive discussion of simultaneous switching, see the Simultaneous Switching Evaluation 
and Testing application note or the Advanced CMOS Logic Designer*s Handbook from Texas Instruments. 

The impact of these voltage noise spikes on a system can be extrenie. The noise can cause loss of stored data, severe speed 
degradation, false clocking, and/or reduction in system noise immunity. For an overview of how propagation delay is affected 
by the switching of multiple outputs, please refer to the AC Performance section of this document. 
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ABT FAMILY CHARACTERISTICS 


Voltage 


Specified 
Output 
Voltage 
Range for 
Logic 1 



Specified dc 
Noise Margin 
for Logic 1 


■< 



Permissible 
Input 
Voltage 
Range for 
Logic 1 


Specified 
Output 
Voltage 
Range for 
Logic 0 


Specified dc ^ 
Noise Margin J 
for Logic 0 ^ 



0.8 


0.4 

GND = 0 


Permissible 
input 
Voltage 
Range for 
Logic 0 


Output 


input 


I 

Noise 



— 



O 


Figure 17. TTL dc Noise Margin 


Simultaneous Switching Solutions 

Some methods an IC manufacturer can use to reduce the effects of simultaneous switching include: reducing the inductance of 
the power pins, adding multiple power pins, and controlling the turn on of the output. These techniques are described in depth 
in the 1988 Texas Instruments Advanced CMOS Logic (ACL) Designer's Handbook. 

Octal ABT devices employ the standard end-pin GND and configuration while maintaining acceptable simultaneous 
switching performance, as seen in NO TAG. This is due to the TTL-level output swing (0.3-3 V) and a controlled feedback which 
limits the base drive to the lower output. 

The ABT Widebus™ series (16-, 18-, and 20-bit functions) are offered in an SSOP package (see the Packaging section of this 
document) which was developed by Texas Instruments to save valuable board space and reduce simultaneous switching effects. 
One might expect an increase in noise with sixteen outputs switching in a single package; however, the simultaneous switching 
performance is actually improved. There is a GND pin for every two outputs and a pin for every four. This allows the transient 

current to be distributed across multiple power pins and decreases the overall dj/dj effect. This results in a typical Vqlp value on 
the order of 500 mV for the ABT16500, as shown in Figure 19. 
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ABT FAMILY CHARACTERISTICS 
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t - Time - ns 

Figure 18. ABT646A Simultaneous-Switching Waveform 
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Figure 19. ABT16500A Simultaneous-Switching Waveform 
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ABT FAMILY CHARACTERISTICS 


Advanced Packaging 

Along with a strong commitment to provide fast, low- power, high-drive integrated circuits, Texas Instruments is the clear-cut 
leader in logic packaging advancements. The development of the shrink small- outline package (SSOP) in 1989 provided system 
designers the opportunity to reduce the amount of board space required for bus interface devices by 50%. Several 24-pin solutions 
including the familiar SOIC, the SSOP, and the TSOP (thin small-outline package) are shown in Figure 20. 



48-Pin SSOP 
Area = 171 mm2 


24-Pin SOiC 



Height r 2.65 mm 
Voiume = 437 mm3 
Lead pitch = 1.27 mm 


48-Pin SSOP 



Height = 2.74 mm 
Voiume = 469 mm3 
Lead pitch = 0.635 mm 


I 


24-Pln SSOP 
Area = 70 mm2 


24-Pin SSOP 


Height = 2.0 mm 
Voiume = 140 mm3 
Lead pitch = 0.65 mm 




24-Pin TSOP 
Area = 54 mm2 


24-Pin TSOP 


Heights 1.1 mm 
Voiume = 59 mm3 
Lead pitch = 0.65 mm 


Figure 20. 24-Pin Surface-Mount Comparison 

The 48/56-pin SSOP packages allow for twice the functionality (16-, 18-, and 20-bit functions) in approximately the same board 
area as a standard SOIC. This is accomplished by using a 25-mil (0.635 mm) lead pitch, as opposed to 50-mil (1.27 mm) in SOIC. 
Figure 21 shows a typical pinout structure for the 48-pin SSOP. The flow-through architecture is standard for all Widebus™ 
devices, making signal routing easier during board layout. Also note the distributed GND and V^c pins, which improve 
simultaneous switching effects as discussed in the Signal Integrity section of this document. 
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ABT FAMILY CHARACTERISTICS 


16 Bit < 


Eight Bit < 


Eight Bit < 


1Y1 

1Y2 

GND 

1Y3 

1Y4 

Vcc 

2Y1 

2Y2 

GND 

2Y3 

2Y4 

3Y1 

3Y2 

GND 

3Y3 

3Y4 

Vcc 

4Y1 


40E 


Figure 21. Distributed Pinout of 'ABT16244A 
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32 ] 
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31 ] 

[19 

30 ] 

[ 20 
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28 ] 
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27 ] 
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26 ] 
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Pinout of '/ 


20E 

1A1 

1A2 

GND 

1A3 

1A4 

Vcc 

2A1 

2A2 

GND 

2A3 

2A4 

3A1 

3A2 

GND 

3A3 

3A4 

Vcc 

4A1 

4A2 

GND 

4A3 

4A4 

30E 


When using the small pin count SSOPs (8-, 9-, and 10-bit functions) the same functionality will occupy less than half the board 
area of a SOIC (70 mm^ vs 165 mm^). There is also a height improvement over the SOIC which is beneficial when the spacing 
between boards is a consideration. For very dense memory arrays the packaging evolution has been taken one step further with 
the emerging TSOP. The TSOP thickness of 1.1 mm gives a 58% height improvement over the SOIC. 

Table 4 provides a quick reference of the mechanical specifications of the various SSOP packages. If more specific information 
is required see the SSOP Designer’s Handbook or the application note Advanced Bus-Interface Solutions Utilizing Fine-Pitch 
Surface-Mount Packages. 


Table 4. SSOP Metric Specificationst 


PACKAGE SPECIFICATIONS | 

PIN SPECIFICATIONS 

PACKAGE 

TYPE 

PINS 

INDUSTRY 

STANDARD 

THICKNESS 

(mm) 

BODY 

WIDTH 

(mm) 

STANDOFF 

HEIGHT 

(mm)t 

PIN 

PITCH 

(mm) 

PIN 

WIDTH 

(mm) 

SSOP 

20 

EIAJ 

2.00 

5.3 

0.05 

0.650 

0.30 

SSOP 

24 

EIAJ 

2.00 

5.3 

0.05 

0.650 

0.30 

SSOP 

28 

JEDEC 

2.59 

7.5 

0.20 

0.635 

0.25 

SSOP 

48 

JEDEC 

2.59 

7.5 

0.20 

0.635 

0.25 

SSOP 

56 

JEDEC 

2.59 

7.5 

0.20 

0.635 

0.25 


t All values are maximum typical values unless otherwise indicated. 
t Minimum values 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS069E - JULY 1991 - REVISED JULY 1994 


• State-of-the-Art EP!C-llB^** BiCMOS Design 
Significantiy Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei (C = 200 pF, 

Rr:0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25°C 

• High-Drive Outputs (-32-mA Iqh* 

64-mA ioL) 

• Package Options inciude Plastic 
Small-Outline (DW) and Shrink 
Smail-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

These devices consist of bus transceiver circuits, 

D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the 'ABT646A. 

Output-enable (OE) and direction-control (DIR) 
inputs are provided to control the transceiver 
functions. In the transceiver mode, data present at 
the high-impedance port may be stored in either 
register or in both. 

The select-control (SAB and SBA) inputs can multiplex stored andkeal-time (transparent mode) data . The 
direction control (DIR) determines which bus will receive data when OE is low. In the isolation mode (OE high), 
A data may be stored In one register and/or B data may be stored In the other register. 

When an output function is disabled, the Input function Is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, 0€ should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT646A is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT646A is characterized for operation over the full military temperature range of -55°C to 125®C. 
The SN74ABT646A is characterized for operation from -40°C to 85°C. 



EPIC-IIB is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information la current aa of publication date. 

Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of ail parameters. 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Texas 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT646A, SN74ABT646A 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS069E-JULY 1991 - REVISED JULY 1994 



21 3 1 23 2 22 

OE DIR CLKAB CLKBA SAB SBA 

L L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 



21 3 1 23 2 22 

OE DIR CLKAB CLKBA SAB SBA 

L H X X L X 

REAL-TIME TRANSFER 
BUS A TO BUS B 



21 

3 

1 23 

2 

22 

21 

3 

1 23 

2 

22 

OE 

DIR 

CLKAB CLKBA 

SAB 

SBA 

OE 

DIR 

CLKAB CLKBA 

SAB 

SBA 

X 

X 

T X 

X 

X 

L 

L 

X L 

X 

H 

X 

X 

X T 

X 

X 

L 

H 

L X 

H 

X 

H 

X 

T T 

X 

X 








STORAGE FROM 




TRANSFER STORED DATA 




A, B, OR A AND B 





TO A AND/ORB 




Figure 1. Bus-Management Functions 

Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

__SCBS069E - JULY 1991 - REVISED JULY 1994 


FUNCTION TABLE 


INPUTS 

DATA I/Os 

OPERATION OR FUNCTION 

OE 

DIR 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1THRU B8 

X 

X 

T 

X 

X 

X 

Input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

T 

X 

X 

Unspecifiedt 

Input 

Store B, A unspecifiedt 

H 

X 

T 

t 

X 

X 

Input 

Input 

Store A and B data 

H 

X 

H or L 

H or L 

X 

X 

Input disabled 

Input disabled 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 


Input 

Real-time B data to A bus 

L 

L 

X 

HorL 

X 

H 


Input 

Stored B data to A bus 

L 

H 

X 

X 

L 

X 

Input 

Output 

Real-time A data to B bus 

L 

H 

H or L 

X 

H 

X 

Input 

Output 

Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock Inputs. 


logic symbol4= 


21 


OE 

DIR 

CLKBA 

SBA 

CLKAB 

SAB 

A1 


A2 

A3 

A4 

AS 

A6 

A7 

A8 


23 


22 


4 ^ ^ 


10 


11 


G3 

3 EN1 [BA] 

— 3 EN2 [AB] 

— >C4 

— G5 

— >C6 

— G7 


>1 


5 

4D 

V1 


5 

1 

6D 

7 


>1 

2 V 

1 

T 




^ 20 


19 


18 


17 


16 


15 


14 


13 


B1 


B2 

B3 

B4 

B5 

B6 

B7 

B8 


i This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT646A, SN74ABT646A 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBSCI69E-JULY1991-REVISEDJULY1994 _ 


logic diagram (positive logic) 



To Seven Other Channels 


Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS069E-JULY 1991 ~ REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 7 V 

Input voltage range, V| (except I/O ports) (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq . “0.5 V to 5.5 V 

Current into any output in the low state, Iq: SN54ABT646A . 96 mA 

SN74ABT646A. 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 2): DB package.0.65 W 

DW package..1.7 W 

NT package.1.3 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 




SN54ABT646A 

SN74ABT646A 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level Input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-32 

mA 

lOL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fail rate 

5 

5 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT646A, SN74ABT646A 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS069E-JULY 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25^C 

SN54ABT646A 

SN74ABT646A 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = ^-5V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, IqH = “3 niA 

2.5 

2.5 

2.5 

V 

Vcc = 5 V, Iqh = “3 niA 

3 

3 

3 

Vcc = 4.5 V 

lOH = ”24 mA 

2 

2 


lOH = -32 mA 

2* 


2 

VoL 

Vcc = 4.5 V 

lOL = 48 mA 

0.55 

0.55 


V 

lOL = 54 mA 

0.55* 


0.55 

l| 

Vcc = 5.5 V, 

V| = Vcc orGND 

Control inputs 

±1 

±1 

±1 

mA 

A or B ports 

±100 

±100 

±100 

iOZH^ 

Vcc = 5.5 V, Vo* 2.7 V 

10§ 

50§ 

10§ 

mA 

lOZL* 

Vcc = 5.5 V, Vo = 0.5 V 

-10§ 

-50§ 

-10§ 

fiA 

loff 

Vcc = 0. Vj or Vo < 4.5 V 

±100 


±100 

pA 

ICEX 

Vcc = 5.5 V, Vo = 5.5 V Outputs high 

50 

50 

50 

pA 

Iq^ 

Vcc = 5.5 V, Vo = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

iCC 

Vcc = 5.5 V, IO“0, 

V|= Vcc orGND 

Outputs high 

250 

250 

250 

pA 

Outputs low 

30 

30 

30 

lIlQlljllllH' 

Outputs disabled 

250 

250 

250 

H9i: 


Vcc = 5.5 V, One input at 3.4 V, 

Other inputs at Vcc or GND 

1.5 

1.5 

1.5 

mA 

! 

1 Cj 1 

Vi = 2.5 V or 0.5 V 

Control inputs 

7 



PF 

o 

o 

Vo * 2.5 V or 0.5 V 

A or B ports 

12 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t All typical values are at Vcc = 6 V. 

t The parameters Iqzh ^ind Iqzl include the input leakage current. 

§ This data sheet limit may vary among suppliers. 

If Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCBS069E - JULY 1991 - REVISED JULY 1994 


switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25“C 

SN54ABT646A 

SN74ABT646A 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


^max 



125 

125 

125_, 

MHz 

tPLH 

CLKBA or CLKAB 

A or B 

2.2 

4 

5.1 

2.2 

6.7 

2.2 

5.6 

ns 

‘PHL 

1.7 

4 


1.2 

6.7 

1.7 

5.6 

‘PLH 

A or B 

B or A 

1.6 

3 

m 

1.5 

5 

1.5 

4.8 

ns 

‘PHL 

1.5 

3.3 

■Q 

1.6 

5.6 

1.5 

5.4 

tPLH 

SAB or SBAt 

B or A 

1.6 

4 

5.1 

1.5 

7.8 

1.5 

6.5 

ns 

tPHL 

1.5 

3.6 

4.9 

1.5 

6.2 

1.5 

5.9 

*PZH 

OE 

A orB 

1.5 

4.3 

5.3 

1.5 


1.5 

6.3 

ns 

*PZL 

3 

5.8 

7.4 

3 

10.5 

3 

8.8 

tPHZ 


A or B 

1.5 

3.5 


1 

7.3 

1.5 

5 

ns 

tPLZ 

1.5 

3 

4 

1.5 

5.7 

1.5 

KB 

tpZH 

DIR 

AorB 

1.5 

4.5 


1.5 


1.5 

6.7 

ns 

^PZL 

2.5 

6.5 

9 

2.5 

11 

2.5 

9.5 

tPHZ 

DIR 

A or B 

1.5 

3.8 

5 

1 

9 

1.5 

5.7 

ns 

*PLZ 

1.5 

3.8 

■B 

1.2 

6.7 

1.5 

6 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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SN54ABT646A, SN74ABT646A 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS069E ~ JULY 1991 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

*PLH/»PHL 

Open 

‘PLZrtpZL 

7V 

*PHZ«PZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


Input 
(see Note B) 


Output 


Output 



tPLH 


*PHL 



3V 

OV 

VOH 

VoL 

VoH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Timing input 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 


ZD^EIDfEL 

tpZL->l I , 


tpLZ 


I I *PHZ 
tPZH k- 


\<-sv I 

iJPHZ -N |4— 

_I 


;^Voh-o.3V 


3V 

OV 

3.5 V 
VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.6 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output Is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 


Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 
ATOB 



PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 



-55 -25 5 35 65 95 125 


Ta - Operating Free-Alr Temperature - 


PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 
CLKAB to B 



PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 


vs 


I 

I 


OPERATING FREE-AIR TEMPERATURE 



-55 -25 5 35 65 95 125 


Ta - Operating Free-Alr Temperature - “C 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 


Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 
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PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 
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OPERATING FREE-AIR TEMPERATURE 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 


Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME 
ENABLE-TO-HIGH-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 


OETOB 



T^ - Operating Free-AIr Temperature - 


PROPAGATION DELAY TIME 
ENABLE-TO-LOW-LEVEL OUTPUT 
vs 


OPERATING FREE-AIR TEMPERATURE 



-65 -25 5 35 65 95 125 

Ta - Operating Free-Air Temperature - "C 


PROPAGATION DELAY TIME 
DISABLE-FROM-HIGH-LEVEL OUTPUT 
vs 


OPERATING FREE-AIR TEMPERATURE 
OE TO B 



PROPAGATION DELAY TIME 
DISABLE-FROM-LOW-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 
OETOB 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 


Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME 
ENABLE-TO-HIGH-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 
DIR TO B 



PROPAGATION DELAY TIME 
DISABLE-FROM-HIGH-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 
DIR TO B 
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-55 -25 5 35 65 95 125 

Ta - Operating Free-AIr Temperature - °C 


PROPAGATION DELAY TIME 
ENABLE-TO-LOW-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 
DIR TO B 
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PROPAGATION DELAY TIME 
DISABLE-FROM-LOW-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 
DIR TO B 
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Ta “ Operating Free-AIr Temperature - 


Ta - Operating Free-AIr Temperature - ®C 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 


Propagation Delay Time vs Number of Outputs Switching 


PROPAGATION DELAY TIME 


PROPAGATION DELAY TIME 
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vs 

NUMBER OF OUTPUTS SWITCHING 
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Vcc = 5V, 
Ta = 25‘*C, 
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50 pF 
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VS 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 


Propagation Delay Time vs Load Capacitance 


ATOB 



50 100 150 200 250 300 


ATOB 
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Cl - Load Capacitance - pF 


Cl - Load Capacitance - pF 
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tpd - Propagation Delay Time - ns 


CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 


Propagation Delay Time vs Input Edge 


PROPAGATION DELAY TIME 


PROPAGATION DELAY TIME 
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Volts-V Volts 


CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 



Vqhv and Vqlp 


7 SWITCHING 1 HIGH LH A B 



0 10 20 30 40 50 60 70 80 

t - Time - ns 


7 SWITCHING 1 HIGH LH B -4 A 



0 10 20 30 40 50 60 70 8i 

t-Time-ns 


7 SWITCHING 1 LOW LH A B 


7 SWITCHING 1 LOW LH B A 



0 10 20 30 40 50 60 70 80 

t - Time - ns 



0 10 20 30 40 50 60 70 8 

t-Time-ns 


VoHV = Minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. 
VoLP " Maximum (peak) voltage induced on a quiescent low-level output during switching of other outputs. 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 


Typical Characteristics 


> 

I 



HIGH-LEVEL OUTPUT VOLTAGE 


vs 



-100 -80 -60 -40 -20 0 

Iqh ~ High-Level Output Current - mA 


LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS073E - SEPTEMBER 1991 - REVISED JULY 1994 


Members of the Texas Instruments 
Wfdebus^^ Family 

• State-of-the-Art EPIC-llB^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 1 V at Vcc = 5 V, Ta = 25"C 

• Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (~32-mA Iqh* 

64-mA Iql) 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outiine (DL) and Thin Shrink 
Smaii-Outline (DGG) Packages and 380-mii 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mii Center-to-Center Spacings 

description 

The SN54ABT16244 and SN74ABT16244A are 
16-bit buffers and line drivers designed 
specifically to Improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. These devices can be used as four 
4-bit buffers, two 8-bit buffers, or one 16-bit buffer. 
These devices provide true outputs and 
symmetrical OE (active-low output-enable) 
inputs. 


SN54ABT16244... WD PACKAGE 
SN74ABT16244A ... DGG OR DL PACKAGE 
(TOP VIEW) 



To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16244A is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16244 is characterized for operation over the full military temperature range of -55®C to 125°C. 
The SN74ABT16244A Is characterized for operation from “•40®C to 86°C. 


FUNCTION TABLE 


(each buffer) 


1 INPUTS 

OUTPUT 

Of 

A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


Widebus and EPIC-IIB are trademarks of Texas 

PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 


Instruments Incorporated. _ 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT16244, SN74ABT16244A 
16-BiT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS073E -SEPTEMBER 1991 - REVISED JULY 1994 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS073E - SEPTEMBER 1991 - REVISED JULY 1994 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc ... -0.5 V to 7 V 

Input voltage range, Vj (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the iow state, Iq: SN54ABT16244 . 96 mA 

SN74ABT16244A . 128 mA 

Input clamp current, I|k (Vj < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) . 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 160*C and a board trace length of 760 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technoiogy 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 





SN54ABT16244 

SN74ABT16244A 

UNIT 




MiN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.6 

6.6 

4.6 

6.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

Vl 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-66 

126 

-40 

86 



NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS073E- SEPTEMBER 1991 - REVISED JULY 1994 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


— 

PARAMETER 

TEST CONDITIONS 

Ta = 25‘»Ct 

SN54ABT16244 

SN74ABT16244A 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vqq = 4.5 V, l|=-18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vqq = 4.5 V, loH=-3mA 

2.5 

2.5 

2.5 

V 

Vqq = 5 V, Iqh = - 3 mA 

3 

3 

3 

Vqq = 4.5 V 

Iqh = - 24 mA 

2 

2 


Iqh = r 32 mA 

2* 


2 

VoL 

Vqq = 4.5 V 

•OL * 43 rnA 

0.55 

0.55 


V 

lOL = 34 mA 

0.55* 


0.55 

l| 

Vqq = 5.5 V, Vi = VQQorGND 

±1 

±1 

±1 

pA 

lOZH 

Vqq = 5.5 V, Vq = 2.7 V 

10§ 

10 

10§ 

mA 

•OZL 

Vqq - 5.5 V, Vq = 0.5 V 

-10§ 

-10 

-10§ 

pA 

'off 

Vqq = 0, V| or Vq < 4.5 V 

±100 


±100 

pA 

ICEX 

Vqq = 5.5 V, 

Vq = 5.5 V 

Outputs high 

50 

50 

50 

pA 

lo^ 

Vqq = 5.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

•cc 

Vqq = 5.5 V, 
io = o, 

V| = Vqq or GND 

Outputs high 

3 

2 

3 

mA 

Outputs low 

32 

32 

32 

Outputs disabled 

3 

2 

3 

AIqq# 

Vqq = 5.5 V, 

One input at 3.4 V, 
Other inputs at 

Vqq or GND 

Data 

inputs 

Outputs enabled 

0.05 

1.5 

0.05 

mA 

Outputs disabled 

0.05 

1 

0.05 

Control inputs 

0.05 

1.5 

0.05 

Ci 

V| = 2.5Vor0.5 V 

3 



pF 

Co 

Vo = 2.5Vor 0.5 V 

8 



pF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 
t Characteristics for TA = 25®C apply to the SN74ABT16244A only. 
t All typical values are at Vqq = 5 V. 

§ This data sheet limit may vary among suppliers. 

^ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5V, 

Ta = 25®ct 

SN54ABT16244 

SN74ABT16244A 

UNIT 


MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

A 

V 

1 

2.3 

3.2 

0.7 

3.7 

1 

3.5 

ns 

‘PHL 



1 

2.6 

3.7 

0.5 

4.3 

1 

4.1 

tPZH 

OE 

V 

1 

3 

3.8 

0.7 

5 

1 4.8 

ns 

tPZL 

Y 

1 

3.2 

4 

0.9 

5 

1 4.8 

‘PHZ 

OE 

V 

1 

3.6 

4.4 

1 

5 

1 

4.8 

ns 

tPLZ 

T 

1 

2.9 

3.7 

1 

4.3 

1 

4.1 


t Characteristics for TA = 25®C apply to the SN74ABT16244A only. 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS073E - SEPTEMBER 1991 - REVISED JULY 1994 



OAD CIRCUIT FOR OUTPUTS 



VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI at 7 V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 


Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 


vs 

OPERATING FREE-AIR TEMPERATURE 
A TOY 


to 

O) 

& 

2 

Q. 

I 



PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 


OPERATING FREE-AIR TEMPERATURE 
A TOY 


3.00 

2.75 

O (0 

- 1 -1- 

Cl = 50 pF, 

One Output Switching 






^ • • 

Vcc = 

: 4.5 V 

^ ^ • 

p I 2.50 

if 2.25 

o 1 

•S 5 2.00 

O) -J 

^ i 

2 5 1.75 

^ 6 

I •¥ 

^ a> 1.50 

a X 

4-« 

1.25 

* 

m • 

• • •* 


Vcc = 

5V 



m 


. Vcc = 

5.5 V 





1 

i 

1 








< 

1.00 








-65 -25 5 35 65 95 125 


Ta - Operating Free-AIr Temperature - ®C 
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tpzL - Propagation Delay Time, tpzH - Propagation Delay Time, 

Low-to-High-Level Output ns High-to-Low-Level Output - ns 


CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 


Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME 
ENABLE-TO-HIGH-LEVEL OUTPUT 
vs 


OPERATING FREE-AIR TEMPERATURE 



-55 -25 5 35 65 95 125 


Ta - Operating Free-Air Temperature - “C 


PROPAGATION DELAY TIME 
DISABLE-FROM-HIGH-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 



Ta - Operating Free-Air Temperature - “C 


PROPAGATION DELAY TIME 
ENABLE-TO-LOW-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 


OE TOY 



Ta - Operating Free-Air Temperature - ‘’C 


PROPAGATION DELAY TIME 
DISABLE-FROM-LOW-LEVEL OUTPUT 
vs 


OPERATING FRK-AIR TEMPERATURE 
OETO Y 



Ta - Operating Free-Air Temperature - ‘’C 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 


Propagation Delay Time vs Number of Outputs Switching 


PROPAGATION DELAY TIME 


PROPAGATION DELAY TIME 


VS 

NUMBER OF OUTPUTS SWITCHING 



1 4 7 10 13 16 


Number of Outputs Switching 


vs 


NUMBER OF OUTPUTS SWITCHING 
OETOY 



PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 



1 4 7 10 13 16 


Number of Outputs Switching 
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tpd “ Propagation Delay Time ~ ns tpd - Propagation Delay Time - ns 


CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 
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tpd - Propagation Delay Time - ns 


CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 


Propagation Delay Time vs Input Edge 


PROPAGATION DELAY TIME PROPAGATION DELAY TIME 



tEDGE “ Edge - ns tEDGE ~ •nput Edge - ns 


PROPAGATION DELAY TIME 
vs 


INNT EDGE 
OETOY 



1 3 5 7 9 11 13 15 


tEDGE ” Edge - ns 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 


Vqhv and Vqlp 



0 10 20 30 40 50 60 70 80 

t-Time-ns 



0 10 20 30 40 50 60 70 80 

t-Time-ns 

Vqhv = Minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. 
Vqlp = Maximum (peak) voltage induced on a quiescent low-level output during switching of other outputs. 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 


Typical Characteristics 

HIGH-LEVEL OUTPUT VOLTAGE 


vs 



-100 -80 -60 -40 -20 0 

lOH High-Level Output Current - mA 

LOW-LEVEL OUTPUT VOLTAGE 
vs 



10 25 40 55 70 85 100 

Iql ~ Low-Level Output Current - mA 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS057E - DECEMBER 1990 - REVISED JULY 1994 

• Members of the Texas Instruments sn 54 ABT 16500 B ... wd package 

Widebus™ Family sn 74 ABTi 6500 B ... dgg or dl package 

^ fTOP VIEW) 

• State-of-the-Art EP/C-Iie^^ BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBT^^ (Universal Bus Transceiver) 

Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 

Latched, or Ciocked Mode 

• ESD Protection Exceeds 2000 V 
Per MIL-STD-883C, Method 3015 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 5 V, Ta = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Inciude Piastic 300-mil 
Shrink Smali-Outiine (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

These 1.8-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

Data flow In each directi on Is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. For A-to-B data flow, the device 

operates In the transparent mode when LEAB Is_ 

high. When LEAB is low, the A data Is latched If CLKAB is held at a high or low logic level. If LEAB is low, the 
A bus data Is stored In the latch/flip-flop on the high-to-low transition of CLKAB. Output-enable OEAB is 
active-high. When OEAB Is high, the outputs are active. When OEAB is low, the outputs are in the 
high-impedance state. 

Data flow for B to A is similar to that of A to B b ut uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor Is determined by the current-sourcing capability of the 
driver. 

The SN74ABT16500B is available In Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16500B is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT16500B is characterized for operation from -40°C to 85°C. 



Widebus, EPIC-IIB, and UBT are trademarks of Texas instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54ABT16500B, SN74ABT16500B 
18-BiT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS057E - DECEMBER 1990 - REVISED JULY,1994_ 


FUNCTION TABLEt 


INPUTS I 

OUTPUT 

B 

OEAB 

LEAB 

CLKAB 

A 

L 

X 

X 

X 

Z 

H 

H 

X 

L 

L 

H 

H 

X 

H 

H 

H 

L 


L 

L 

H 

L 

i 

H 

H 

H 

L 

H 

X 

Bo* 

H 

L 

L 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 


t Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the indicated steady-sta te input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS057E - DECEMBER 1990 - REVISED JULY 1994_ 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, Vj (except I/O ports) (see Note 1) ... -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq . -0.5 V to 5.5 V 

Current into any output in the low state, \ q : SN54ABT16500B . 96 mA 

SN74ABT16500B ... 128 mA 

Input clamp current, I|k (V| < 0) . -18 mA 

Output clamp current, Iqk (Vq < 0) .. -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DGG package.1 W 

DL package.1.4 W 

Storage temperature range ... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 160®C and a board trace length of 760 mils. 
For more information, refer \o\he Package Thermal Considerations appWcaWor) note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS057E - DECEMBER 1990 - REVISED JULY 1994 


recommended operating conditions (see Note 3) 





SN54ABT16500B 

SN74ABT16500B 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


.o:b 

0.8 

V 

V| 

Input voltage 


0 

.-^CC 

0 

Vcc 

V 

lOH 

High-level output current 


-24 

-32 


lOL 

Low-level output current 


48 

64 


At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 



200 

MS/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue thme products without notice. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS057E - DECEMBER 1990 - REVISED JULY 1994_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Ta = 25X 

SN54ABT16500B 

SN74ABT16500B 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

V|K 

Vcc = 4.5 V, l| = -18mA 

-1.2 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, IOH=-3mA 

2.5 

2.5 

2.5 

V 

Vcc = 5V, loH=-3mA 

3 

3 

3 

Vcc = 4.6 V 

Iqh = - 24 mA 

2 

2 


Iqh = - 32 mA 

2* * * § 


2 

VoL 

Vcc = 4.5 V 

Iql = 48 mA 

0.55 

0.55 


V 

Iql = 64 mA 

0.55* 


0.55 

loff 

Vcc = V| or Vq < 4.5 V 

±100 


±100 

|iA 

hcEX 

Outputs high 

Vcc = 5-5 V, Vq = 5.5 V 

50 

50 

50 

mA 

■ 

Control inputs 

Vcc = 0 to 3-5 V, 

V| = Vcc or GND 

±1 

±1 

±1 

pA 

A or B ports 

Vcc = 2.1 V to 5.5 V, 

Vi = Vcc or GND 

±20 

±20 

±20 

lo* 

Vcc = 5.5 V, Vq = 2.5 V 

-50 -100 -180 

-50 -180 

-50 -180 

mA 

IQZPU 

Vcc = 0 to 2.1 V, 

Vq = 0.5 to 2.7 V, 

OEorOE=X 

±50 

±50 

±50 

pA 

Iqzpd 

Vcc = 2.1 V to 0, 

Vo = 0.5 to 2.7 V, 

OEorOE=X 

±50 

±50 

±50 

pA 

IOZH§ 

Vcc = 2.1 V to 5.5 V, 

Vo = 2.7V, OE>2V, 

OE < 0.8 Vlf 

10 

10 

10 

pA 

IOZL§ 

Vcc = 2.1 V to 5.5 V, 

Vo = 0.5V, OE>2V, 

OE < 0.8 

-10 

-10 

-10 

pA 

icc 

A or B ports 

Vcc = 5.5 V, 
io = o. 

V| = Vcc or 
GND 

Outputs high 

3 

3 

3 

mA 

Outputs low 

36 

36 

36 

Outputs disabled 

3 

3 

3 

Alcc^ 

Vcc = 5.5V, One input at 3.4 V, 
Other inputs at Vcc or GND 

50 

50 

50 

pA 

mm 

Control inputs 

V| = 2.5 V or 0.5 V 

3 



PF 


A or B ports 

Vq = 2.5 V or 0.5 V 

9 



PF 


* On products compliant to MIL-STD-883, Class B, this parameter does not apply, 

t All typical values are at Vcc = 5 V. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

§ The parameters IqzH ^nd Iqzl include the input leakage current. 

^ For Vcc between 2.1 V and 4 V, OE should be less than or equal to 0.5 V to ensure a low state. 

^This is the Increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW Information concerns products in the formative or 

S hase of development. Characteristic data and other 
ons are design goals. Texas Instruments reserves the right to 
discontinue these products without notice. 
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SN54ABT16500B, SN74ABT16500B 
18-BiT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS057E - DECEMBER 1990 - REVISED JULY 1994 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 






SN54ABT16500B 

SN74ABT16500B 

UNIT 





MIN MAX 

MIN 

MAX 

^clock 

Clock frequency 



0 150 

0 

150 

MHz 

twt 

Pulse duration 

LEAB or LEBA high 

2.5 X 

2.5 

ns 

CLKAB or CLKBA high or low 


3 



A before CLKAB4. 

3 

3 


'su 

Setup time 

B before CLKBA4 

3 r 

3 

ns 

A before LEAB4 or B before LEBA4 

CLK high 


1 



CLK“low 


2.5 


th 

Hold time 

A after CLKAB4 or B after CLKBA^t 

"■i. 

0 

0 

ns 

A after LEABi or B after LEBAi 

2 

2 


t This parameter Is specified by design but not tested. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS057E - DECEMBER 1990 - REVISED JULY 1994_ 


PARAMETER MEASUREMENT INFORMATION 





TEST 

SI 

tPLH/tPHL 

Open 

tpLZ/tpZL 

7V 

tPHZ/tpZH 

Open 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Input 1.5 V 


XE 


3V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
(see Note B) 


Output 


Output 




tPLH 


tPHL 



‘PHL 



tPLH 



3V 

OV 

VOH 

VOL 

VOH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at Open 
(see Note C) 



" )i® 

/■“---- 

1.5 V 

V 

3V 

»PZL -♦l 

^ I 



1 

|tpLZ-Pj 



' 1 \ 
1 

\^1.6V , 

/ VOL + 0.3V 

3.5 V 

1 

tpZH -P] 

l^tPHZ 

1 

1 

VOL 


^1.5 V 

■■^H-0.3V 

VOH 

« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, V < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 


Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 
vs 


OPERATING FREE-AIR TEMPERATURE 
ATOB 



PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 
vs 


OPERATING FREE-AIR TEMPERATURE 
LEAB TO B 



PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 


OPERATING FREE-AIR TEMPERATURE 



-55 -25 5 35 65 95 125 


Ta - Operating Free-Air Temperature - 


PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 


LEAB TO B 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 


Propagation Defay Time vs Temperature 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 



Ta - Operating Free-AIr Temperature - “C 


PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 


vs 

OPERATING FREE-AIR TEMPERATURE 
CLKAB TO B 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 


Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME 
ENABLE-TO-HIGH-LEVEL OUTPUT 


vs 

OPERATING FREE-AIR TEMPERATURE 



-65 -25 6 35 65 95 125 


Ta “ Operating Free-AIr Temperature - ®C 


PROPAGATION DELAY TIME 
DISABLE-FROM-HIGH-LEVEL OUTPUT 


vs 

OPERATING FREE-AIR TEMPERATURE 
OEAB TO B 



® <0 
E c 

> 4 

iS o. 

<D -S 

= 2 

O Q 


<0 J- 

p .2> 


I a 

al 


PROPAGATION DELAY TIME 
ENABLE-TO-LOW-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 
OEAB TO B 


6.00 

5.75 

5.50 

5.25 
5.00 

4.75 

4.50 

4.25 


4.00 


1 1 

Cl = 50 pF, 

One Output Switching 




' 










Vcc = 

4.5 V — 



^ ^ ^ m 

• • ^ 


m 

— - 


Vcc = 

5V 




— 

—— 

5.5 V “ 





■ Vcc = 








-55 -25 5 35 65 95 125 

Ta - Operating Free-AIr Temperature - ®C 


PROPAGATION DELAY TIME 
DISABLE-FROM-LOW-LEVEL OUTPUT 
vs 

OPERATING FREE-AIR TEMPERATURE 
OEAB TO B 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 


Propagation Delay Time vs Number of Outputs Switching 


PROPAGATION DELAY TIME 


PROPAGATION DELAY TIME 


vs 


NUMBER OF OUTPUTS SWITCHING 
ATOB 




vs 


NUMBER OF OUTPUTS SWITCHING 
OEAB TO B 

5.00 

4.75 

4.50 

4.25 
4.00 

3.75 

3.50 

3.25 
3.00 

1 4 7 10 13 16 


-1- 

Vcc = 5V, 

Ta 





•A - *• 

Cl = 5 

OpF 



tPHZ 





• • • * 







»PZI 

i 


























Number of Outputs Switching 


PROPAGATION DELAY TIME 

VS 

NUMBER OF OUTPUTS SWITCHING 
OEAB TO B 


6.0 

(0 5.5 

-1- 

Vcc = 5V, 

Ta = 25“C, 

- Cl = 50 pF - 



tpz 


I 

1 

i= 5.0 
>1 
<0 
o 

Q 

-— 

■-- 











o 

(0 

o> 

1 4.0 

Ol 

1 

T3 

3.5 

3.0 





tPL 

1 


.... 


• • • • ' 










14 7 10 13 16 

Number of Outputs Switching 
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tpd “ Propagation Delay Time - ns 


CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 
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tpd - Propagation Delay Time - ns 


CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 


Propagation Delay Time vs input Edge 


PROPAGATION DELAY TIME PROPAGATION DELAY TIME 



tEDGE “ Input Edge - ns tsoGE “ Input Edge - ns 


PROPAGATION DELAY TIME 
vs. 

INPUT EDGE 
CLKAB TO B 



1 3 5 7 9 11 13 15 


^EDGE - Input Edge - ns 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 



5 7 9 11 

tEDGE “ Input Edge - ns 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 


Vqhv anti VoLP 



0 10 20 30 40 SO 60 70 80 

t-Time-ns 


17 SWITCHING 1 LOW HL B -> A 


Q 


■ 

■ 

■ 

■ 

■ 

■ 

E 



■ 

■ 

■ 

B 

■i 

HI 

I 

■ 

■ 

■ 

■ 

1 

i 

i 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■1 

n 

■ 

■ 

■ 

■ 











BBI 

'a 

li'iL 













■ 

■ 

■1 

■ 

■ 

■ 

■ 

■1 


_21 . ii" ' » I .I. I .I I .. I 

0 10 20 30 40 50 60 70 80 

t - Time - ns 


Vqhv - Minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. 
VqlP * Maximum (peak) voltage induced on a quiescent low-level output during switching of other outputs. 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 


> 



Typical Characteristics 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 
4.0 

3.5 
3.0 

2.5 

2.0 

1.5 
1.0 
0.5 

0 

-100 -80 -60 -40 -20 0 

Iqh - High-Level Output Current - mA 



LOW-LEVEL OUTPUT VOLTAGE 
vs 



0 10 20 30 40 50 60 70 80 90 100 

Iqh ~ High-Level Output Current - mA 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 


Supply Current vs Frequency 

OUTPUTS ENABLED 



F - Frequency - MHz 

NOTE: Characteristics for latch mode are similar to those when in clock mode. 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 
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Mechanical Data 
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ORDERING INSTRUCTIONS 


Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the 
page heading regardless of package. The availability of a circuit function In a particular package is denoted by an 
alphabetical reference above the pin-connection diagrann{s). These alphabetical references refer to mechanical 
outline drawings shown in this section. 

Factory orders for circuits described in this catalog should Include a four-part type number as explained in the 
following example. 

EXAMPLE: SN 74ABT16500B DGQ R 

Prefix 

MUST CONTAIN TWO TO THREE LETTERS 
SN = Standard prefix 

SNJ = MIL-STD-883 processed and 

screened per JEDEC Standard 101 

Unique Circuit Description 
MUST CONTAIN EIGHT TO ELEVEN 
Examples: 74ABT240 
74ABT25244 
74ABT16500B 

Package 

MUST CONTAIN ONE TO THREE LETTERS 

D, DW = plastic small-outline packai 

DB, DL = plastic shrink small-outline 

DGG, PW = plastic thin shrink small-outline 
FK = leadless ceramic chip carrier 

HQA = ceramic quad flat package 

J, JT = ceramic dual-in-line package 

N, NT = plastic dual-in-line package 

PCA, PN, PZ = plastic thin quad flat package 
RC = plastic quad flat package 

W, WD = ceramic flat package 

(from pin-connection diagram on individual data s\ 

Tape and Reel Packaging 

Valid for surface-mount packages only. All orders for tape and reel must be for whole reels. 

MUST CONTAIN ONE OR TWO LETTERS 

LE = Left embossed tape and reel (required for DB and PW packages) 

R = Standard tape and reel (required for DGG; optional for D, DW, and DL packages) 
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MECHANICAL DATA 


D (R-PDSO-G**) PLASTIC NARROW-BODY SMALL-OUTLINE PACKAGE 

16 PIN SHOWN 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Body dimensions do not include mold flash or protrusion. 

D. Mold protrusion shall not exceed 0.006 (0,15). 
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MECHANICAL DATA 


DB (R-PDSO-G**) 


PLASTIC SMALL-OUTLINE PACKAGE 


16 PIN SHOWN 



1- A -^ 

n.RRnnnRR 

Ai 

1 ^ 
8,20 

7,40 

5, 

60 

00 

r_ 

o 

i_ 



1 8 



14 

16 

20 

24 

28 

30 

38 

A MAX 

6,50 



8,50 

10,50 

10,50 

12,90 

A MIN 

5,90 



7,90 

9,90 




2,00 MAX 



NOTES: A. 

B. 

C. 


All linear dimensions are in millimeters. 

This drawing is subject to change without notice. 

Body dimensions do not include mold flash or protrusion not to exceed 0,15. 
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MECHANICAL DATA 


DGG (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE 

48 PIN SHOWN 



NOTES: A. All linear dimensions are in millimeters. 

B. This drawing is subject to change without notice. 

C. Body dimensions include mold flash or protrusion. 
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MECHANICAL DATA 


DL (R-PDSO-G**) PLASTIC SHRINK SMALL-OUTLINE PACKAGE 

48 PIN SHOWN 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15). 

D. Foot length is measured from lead top to point 0.010 (0.254) above seating plane. 
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MECHANICAL DATA 


DW (R-PDSO-G**) PLASTIC WIDE-BODY SMALL-OUTLINE PACKAGE 


20 PIN SHOWN 



C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15). 
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MECHANICAL DATA 


FK (S-CQCC-N*’^) LEADLESS CERAMIC CHIP CARRIER PACKAGE 

28 TERMINAL SHOWN 



NOTES: A. All linear dimensions are in inches (millimeters). 


B. This drawing is subject to change without notice. 


C. Three-layer ceramic base with a metal lid and braze seal. 


D. FK package terminal assignments conform to JEDEC Standards 1, 2 , and 11. 


E. The packages are intended for surface mounting on solder lands on 0.060 (1,27) centers. 
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MECHANICAL DATA 


HQA (S-GQFP-F100) CERAMIC QUAD FLATPACK 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. 0.05 inch lead spacing configured with straight leads for surface mounting capability. 
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MECHANICAL DATA 


J (R-GDIP-T**) 


CERAMIC DUAL-IN-LINE PACKAGE 


14 PIN SHOWN 


Qffljjiimii 




20 

22 

A MAX 

0.310 

(7,87) 

0.310 

(7,87) 

0.310 

(7.87) 

0.310 

(7.87) 

0.410 

(10,41) 

A MIN 

0.290 

(7,37) 

0.290 

(7,37) 

0.290 

(7.37) 

0.290 

(7.37) 

0.390 

(9,91) 

B MAX 

0.785 

(19,94) 

0.785 

(19,94) 

0.910 

(23,10) 

0.975 

(24,77) 

1.100 

(28,00) 

B MIN 

0.755 

(19,18) 

0.755 

(19,18) 

— 

0.930 

(23,62) 

-- 

C MAX 

0.280 

(7,11) 

0.300 

(7,62) 

0.300 

(7.62) 

0.300 

(7,62) 

0.388 

(9,65) 

C MIN 

0.245 

(6,22) 

0.245 

(6,22) 

0.245 

(6,22) 

0.245 

(6,22) 

- 




NOTES: A. 

B. 

C. 

D. 


All linear dimensions are in inches (millimeters). 

This drawing is subject to change without notice. 

This dimension does not apply for solder-dipped leads. 

For solder dipped leads, dipping area of the leads extends from the lead tip to at least 0.020 (0,51) above seating plane. 
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MECHANICAL DATA 


JT (R-GDIP-T**) 
24 PIN SHOWN 


CERAMIC DUAL-IN-LINE PACKAGE 






1 

J L _ 0.070 (1,i 

n r 0.030 fo.i 


T 

B 


1,78) 
0.030 (0,76) 


^'^^PINS** 




1.280 

(32,51) 

1.460 

(37,08) 




B MAX 

0.300 

(7,62) 

0.291 

(7,39) 

B MIN 

0.245 

(6,22) 

0.285 

(7.24) 


0.015 (0,38) MIN 


0.320 (8,13) 


0.290 (7,37) 





0.100 (2,54) TYP 
0.100 (2,54) MAX 


“T 

0.200 (5,08) MAX 

^ Seating Plane 


0.130 (3,30) MIN 






0.023 (0,58) 
0.015 (0,38) 


0.014 (0,36) 


0.008 (0,20) 


4040110/A-10/93 


NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. This package is glass sealed. 
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MECHANICAL DATA 


N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE 

16 PIN SHOWN 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Each lead centerline is located within 0.010 (0,254) of its true longitudinal position. 
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MECHANICAL DATA 


NT (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE 


24 PIN SHOWN 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Each lead centerline is located within 0.010 (0,254) of its true longitudinal position. 
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MECHANICAL DATA 


PC A (S-PQFP-G100) 


PLASTIC QUAD FLATPACK 



NOTES: A. All linear dimensions are in millimeters. 

B. This drawing is subject to change without notice. 

C. Body dimensions do not include mold flash or protrusion. Allowable protrusion is 0,25mm maximum per side. 

D. Thermally enhanced molded plastic package (HSP). 
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MECHANICAL DATA 


PN (S-PQFP-G80) 


PLASTIC QUAD FLATPACK 



4040135/A-10/93 


NOTES: A. All linear dimensions are in millimeters. 

B. This drawing is subject to change without notice. 

C. Falls within JEDEC MO-136 
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MECHANICAL DATA 


PW (R-PDSO-G**) PLASTIC THIN SHRINK SMALL-OUTLINE PACKAGE 


8 PIN SHOWN 




8 

14 

16 

20 

D 

28 






^^9 


mm 

2,90 

4,90 


6,40 




1,20 MAX 



NOTES: A. All linear dimensions are in millimeters. 

B. This drawing is subject to change without notice. 

C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15. 
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MECHANICAL DATA 



NOTES: A. All linear dimensions are in millimeters. 

B. This drawing is subject to change without notice. 

C. Falls within JEDEC MO-136 
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MECHANICAL DATA 


PLASTfC QUAD FLATPACK 


RC (S-PQFP-G52) 



NOTES: A. All linear dimensions are in miilimeters. 

B. This drawing is subject to change without notice. 

C. Falls within JEDEC MO-108 
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MECHANICAL DATA 


W (R-GDFP-F14) 


CERAMIC FLATPACK 



NOTES: A. 

B. 

C. 

D. 


All linear dimensions are in inches (millimeters). 

This drawing is subject to change without notice. 

This package can be hermetically sealed with a ceramic lid using glass frit. 
Index point is provided on cap for terminal identification only. 
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MECHANICAL DATA 



NOTES: A. 

B. 

C. 

D. 


All linear dimensions are in inches (millimeters). 

This drawing is subject to change without notice. 

This package can be hermetically sealed with a ceramic lid using glass frit. 
Index point is provided on cap for terminal identification only. 
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MECHANICAL DATA 


W (R-GDFP-F20) CERAMIC FLATPACK 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. This package can be hermetically sealed with a ceramic lid using glass frit. 

D. Index point is provided on cap for terminal identification only. 
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MECHANICAL DATA 


W (R-GDFP-F24) CERAMIC FLATPACK 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. This package can be hermetically sealed with a ceramic lid using glass frit. 

D. Fall within JEDEC MO-019AA 

E. Index point is provided on cap for terminal identification only. 

F. Not applicable for solder-dipped leads. When solder-dipped leads are specified, dipped area extends from lead tip to within 0.050 
(1,27) of the package body. 
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MECHANICAL DATA 


WD (R-GDFP-F**) CERAMIC FLATPACK 

48 PIN SHOWN 



NOTES: A. All linear dimensions are in inches (millimeters). 


B. This drawing is subject to change without notice. 


C. This package can be hermetically sealed with a ceramic lid using glass frit. 
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